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PREFACE

The study described in this report is a sequel to Thinking in Element.y School

Children (Taba, Levine, Elzey, 1964). Both appraised within a normal classroom sett-
ing certain ideas about *he development of thinking under laboratory conditions and
examined the effects of planned teaching strategies on the development of children's
thought .

The study, Thinking in Elementary School Children, established the main ratio-

nale for conceptualizing the processes of thinking and the chief strategies for teachiry
thinking. It established the concept of cognitive tasks as a central focus for organiz-
ing and integrating the cognitive skills and for developmental teaching strategies.

The current report restates with certain important extensions and modifications
the rationale first outlined in the previous one. A new test in the social science area,

the Application of Principles Test, has been added and modifications made in the two

major tools from the previous study, the Social Studies Inference Test, and the coding

system for classroom transactions. Further, models of teaching strategies and other rele-
vant findings from the first study were used as training materials in the current one. The
current study has extended and specified teaching strategies.

Both studies were based on an assumption about teaching cognitive skills -
namely that appropriate teaching strategies can lead students to master the abstract
and symbolic forms of thought much earlier and more systematically than could be expec-
ted if this development were left solely to the accidents of experience or to less appro-

priate strategies, Complementary to this assumption was a strong suspicion that, provi-




ded they have access to the intellectual skills with which to master the information
they encounter, children can learn more and on a more mature intellectual level than
they now do.

It was recognized, of course, that cognitive development was only one of many
targets of the instructional process and that in actual learning there must be several
lines of growth in knowledge, in attitudes, and in skills, which intertwine with growth
in cognitive processe .

The question of how to introduce the elementary school children to the key con-
cepts and ideas of social studies is a central issue in any reappraisal of social studies
curriculum and teaching. The chief problem is to design teaching strategies which offer
children opportunities to manipulate these concepts and ideas without forcing on them
a mode of thinking that is alien to them.

In spite of recent emphasis on cognitive processes, the gap between what is
known about the nature and the development of thinking and what is translated into
instructional practices is still enormously wide. Too little is known about the dynamics
of the processes in the formation of concepts and generalizations or about the use of
these concepts and generalizations in creating new knowledge. Stiil less is known
about the particular teaching strategies that induce students to engage in the symbolic
and the abstract thought.

Those who have studied the development of thought, and particularly Piaget
and his followers, have suggested that there is a sequence in the development of ab-
stract and symbolically mediated thought. This sequence proceeds from the early per-

ceptually bound responses to an increased use of abstract conceptual schemes and logi-

cal operations. The question this study set out to answer was how instructional strate-




gies and the curriculum might accelerate this development.

The chief task of the study was to translate theoretical precepts into appropriate
teaching strategies, to train teachers in these strategies and then to examine their im-
pact on the development of children's fhinking.

Although the control group design was used to sharpen the analysis of the impact

|
of the specific teaching strategies, the reader is cautioned to regard the findings as ex- 11
ploratory and descriptive. The tools for analyzing the complex relationship between
teaching strategies and thinking are as yet imperfect. Further, any research in a nor-
mal classroom setting is beset by more varicbles than it is possible to consider, let alone

control .

Because of the time gap between the completion of the field study and final re-

port, the list of the staff contributors is long. Some contributors took part in the origi-

nal field study and some worked on the final data akalysis and reporting. Sam Levine

and Freeman Elzey were entirely responsible ror the work on the two criterion tests re-
ported in Chapter VI. Enoch Sawin had similar responsibility for the work on the non-
verbal testing device in that he adapted an Edex teaching system for testing purposes i
reported in Chapter VII.

Mary Durkin had the chief responsibility for organizing the training of teachers

and for the taping of classroom dialogues. The scoring wius rone by four staff members:
James Hills, Freeman Elzey, Leon Paulson, and Hilda Taba. Norman Wallen, Shu-Kie
Ho, and William Crawford collaborated on the final analysis and reporting on the data
from tapescripts (Chapters IX and X).

The research staff is indebted to the teachers from Berkeley Unified School Dis-

trict, Brentwood Union School District, Jefferson Elementary School District, Mt. Diablo




Unified School District, Richmond Unified School District, and San Ramon Valley
Unified School District, who participated in the study and generously opened their
classrooms to testing and taping. The research staff is also deeply indebted to the
administrations of these school systems for providing a cooperative setting for the
study .

Special appreciation is due to Virginia Palmer who edited the manuscript
and organized the coding manual and to Lynn Vogel w'o spent many exhausting hours

in typing the manuscript.

Hilda Taba
San Francisco, 1967
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CHAPTER |

THE NATURE OF THOUGHT

Studies of Thinking "

A canvass of recent research reveals several approaches to the study of
cognition in general, and of thought in particular. While numerous studies
are concerned with the processes and strategies of thought, each seems to use
a different frame of reference and is based on different assumptions. In addition
to the lack of a clear-cut theoretical framework differentiating the elements
from the dynamics of thought processes, confusion also prevails about the roles
of the psychological and the logical aspects of thought. Peel (1960, p. 89)
suggested that thought can be studied both as a psychological phenomenon and
as a logical system: "If the psychology of thought is concerned with how people
think, the logical thought can be considered as a model of actual thought."
For example, concept formation involves certain psychological processes, such
as discriminating the elements or properties of objects or events; these discriminations
can also be assessed on the bases of logical form, relevance, level of abstraction,
and appropriateness to the logical Gestalt of the task of producing or discovering a
concept.

Both the psychological processes of the learners and the logical properties
of the products are important in studying learning processes and in assessing the
effectiveness of teaching strategies. Smith (1950) has pointed out the deficiency
in a concept of teaching caused by the failure of the psychologically-oriented

analysis of thinking to consider the logical operations that individuals must, and




do, perform on the content. For example, the usual classroom treatment of
problem-solving fails to consider the logical validity of the resulting product:

the steps of problem-solving are followed with little regard for the quality of

the product. Thus the process of fact-finding may end in irrelevant, inadequate,

or poorly interpreted data especially since students often select problems to
study which are not worth studying.

As Dienes (1959, p.10) suggested, there may also be an inherent
relationship between a process and a confent:

Apart from differences in individual emphasis . . . we must
consider the possibility that there are ways which are
objectively better or more efficient for acquiring a given
concept . . . because of the inherent nature of the concepts
in question, It has, in fact, been shown that certain concepfts
are just not amenable to learning by certain forms of mental
organization . . .

One variable in determining the match between the thought processes
and their products may be found in the hierarchical nature of these products.
Concepts, generalizations, and judgments, as products of thought, are of
different levels of abstraction and complexity. It is conceivable, depending
on the level of abstractness and complexity of the concepts and ideas, that
there are different strategies of concept attainment or methods of fe/ming

generalizations.

Styles of Thought

Most of the studies reviewed are concerned with styles of thinking and

with individual differences within these styles. Presumably, individuals have




a predilection toward one or another way of selecting what they respond to in the
environment and of organizing and processing their knowledge and perceptions.
This predilection, or characteristic set, is the individual's cognitive style. The
genesis of these styles is still obscure although it is frequently assumed that they
relate to personality factors.

These styles may be concerned with ways of representing reality or ways of (
labeling what one represents. For example, Bruner (1963) is interested in the nature
of the representations of the world and how these representations change with growth.
He defines concept formation essentially as the building of a system of representing
the world (Bruner, 1964) and considers the evolution of this system of representation
the key to cognitive develcpment. He distinguishes three types of representation:

1. Enactive representation, in which past events and irregularities
of the environment are represented through appropriate motor
responses, such as navigating around familiar obstacles, bicycling,
tying shoes, etc.;

2. lconic representation, which summarizes the environment in images
that "stand for" the environment and which organize its spatial,
temporal, and qualitative aspects. In iconic representation, the
pictures "stand for" an event or an object, such as a picture of a
house for the actual one;

3. Symbolic systems, which represent reality still more arbitrarily and

distantly than does iconic representation. The word "house" does
not even "stand for" the house the way a picture does, nor does it

point out the referent. The symbolic system is more flexible

precisely because it is so distantly related to reality. Words can




be combined in more ways than can pictures or acts.

Bruner's concept of the evolution of steps in representation is similar to
Piaget's stages of thought: each preceding stage is a prerequisite for the next
one. An individual does not move to the next step until he has "overpracticed”
or "overlearned” the preceding one. He also suggests that the transition from
iconic to symbolic representation is the most crucial step during the elementary
school years because it is here that the greatest complex of problems occurs.

Vygotsky (1962) described three sequences of conceptual groupings, each
of which uses a different psychological perspective and a different kind of logic:

1. Heaps, i.e., grouping disparate objects in unorganized congeries

put together in an arbitrary way simply because the child has
decided fo put them together this way.

Complexes, or groupings in which individual objects are united
by subjective impressions and bonds which actually exist between
the objects. Complexes group features that are not uniform.

This type of grouping occurs according to a rule which does not
apply in all cases. The bond in a complex is concrete and factual
rather than abstract. Any factually present connection may lead
to the inclusion of an element in a complex such as grouping

some things together because of color and others because of shape.
The complexes may be composed by association, contrast, or

a functional experiential relationship such as grouping words and




events together by the sequence in which they happen or,
for example, joining cement, cement mixer, and patio, because
all three are involved in the same operation.

3. Scientific class concepts proper, which are sophisticated groupings

arranged according to a system of super- and sub-ordination. To
form the concepts on which classification depends, it is necessary to
abstract or single out elements and to view them apart from the matrix
of concrete experiences in which they are imbedded. Such a con-
cept embodied in a word is a generalization, although in the process
of forming a concept it is equally important to separate and unite,

to analyze and to synthesize.

Vygotsky makes a special point about distinguishing the scientific concepts
from what he calls pseudo-concepts. Pseudo-concepts are not developed spontan-
eously by the child. Rather, the lines along which they develop are predetermined
by the meaning of a given word that exists in the language of adults. This type of
concept is common among school children who learn vocabulary by imitation or
definition (Vygotsky, 1962, Ch. 5). Pseudo-concepts often mislead teachers and
researchers because the superficial similarity of the pseudo-concept and of the real
concept makes it difficult to distinguish them. Vygotsky considers this difficulty a
major obstacle to the analysis of thought.*

* Holt, John, Review of Toward a Theory of Instruction by Jerome Bruner, New
York Book Review, VI, é ,(April 14,1966). Holt points to a similar phenomenon
when he suggesfs that, in his experiments, Piaget's questions may actually elicit
a problem in the child's mind that differs from the one the question implies. For

example, the use of the word "longer" may mean, to the child, "the one that
sticks out the most.”




Kagan, Moss and Sigel (1960) distinguish three kinds of labeling behavior:

1. descriptive labeling, which depends on the manifest physical attributes of

the objects, e.g., identifying a group of men in uniform as "all soldiers";

2. relational-contextual labeling, which describes a functional interdependen ce

between objects, e.g., grouping a boy with a mar carrying a cane and wearing
blasses by saying, "The boy is helping the blind man across the street"; and

3. categorical-inferential labeling in which an object or event is subsumed under

a group label that is representative of a total class, e.g., grouping together all
objects which are tools under that heading.

Other students of thinking are concerned with styles of thought processes or
strategies. Some of these investigators have studied cognitive style as a function of
the individual's inclination to take inteliectual risks. Maslow (1956, pp. 37-38)
juxtaposed defense and growth. Shaftel (1959) referred to autocentric and allo-
centric styles of thought. Witkin (1962) distinguished field-dependent and field-
independent styles of thought . Getzels and Jackson (1962) differentiated between
high 1Q and high-creative individuals. Bartlett (1958) and Rokeach (1960) spoke
of the closed and open systems of thought. The closed system is characterized by
uniformity of process and in the order of steps. Once a certain amount of evidence
has become available, sooner or later the thinker is compelled to take a particular
route. In contrast, the open system of thought sustains variety in process and
order of steps and thus permiis a variety of conclusions.

This classification is very similar to the convergent and divergent styles of
thought described by Guilford in his model for the structure of intellect (Guilford,

1960). Convergent thinking is a mode that is directed toward finding a correct




or a right answer by a predetermined method. Divergent thinking is oriented toward
the novel and the unusual in the method and in the ensuing thought. Gallagher
(1965a, pp. 7 - 8) selected Guilford's structure of the intellect as a model because
it was a comprehensive description of cognitive processes and therefore amenable to
the formulation of testable hypotheses upon which a picture of complex thought
development and operations could eventually be built. Gallagher studied the verbal
interaction in ten classes of academically talented students in junior and senior

high schools in five consecutive class sessions in English, Science,and Social Studies.
The tapescripts of the verbal interaction were analyzed according fo the categories

developed by Guilford as follows: 1. cognitive-memory, or simple recall of contents;

2. convergent thinking, or analysis of given or recalled data by responding in a

tightly structured framework which leads to one expected end result; 3. divergent
thinking, or an intellectual operation in which the individual is free to generate
ideas within a data-poor situation or to take a new direction or new perspective on a

given topic; 4. evaluative thinking, dealing with judgments, values, or choices.

Gallagher found that cognitive-memory was the most prevalent in most groups,
followed in frequency by convergent thinking. Only a small per cent of the verbal
transactions represented divergent or evaluative thinking. He also found that the
character of student behavior was largely directed by the teacher, i.e., student
responses were directly related to the style of teacher questioning. Because the
behavior of the same teachers varied from class to class, Gallagher suggested that
factors,such as subject matter content or the compositionof the class, may also have
influenced the nature of classroom transactions. The characteristic which students

exhibited uniformly, despite variety in their teachers, content, and classroom inter—

action, was their degree of expressiveness, i.e., students who were highly expressive




in divergent thinking were also high in other categories. There were no striking
differences in the performance of the divergent- and convergent-thinking students.
Those performing well on the one did equally well on the other. 1Q scores did not
seem to be a significant variable.

An interesting distinction between analytical and constructive modes of
thinking is made by Dienes (1959, p.10). He wrote:

We know . . . that some people must formulate their concepts

very explicitly and exactly before they can use them, while

others can think in terms of the same concepts with equal efficiency
but only with a small amount of such explicit formulation. Or, again,
some people, as Bartlett points out, tend to think in broad concepts,
in terms of the internal relationships of the constituent concepts,
while yet others build up their concepts following some intuitively
realized requirements or standards. For the former, it is more

the detail and its intricacies; for the latter, the overall picture

that counts. These might be called the analytical and the
constructive aspects respectively.

Peel (1960, pp. 16-18) described four styles of thinking: thematic,

explanatory, productive and integrative. Thematic thinking, e.g., the pattern

employed in creative writing, is relatively free. However, the associations are
controlled, directed, or unified by the theme and present a consistent whole. In

explanatory thinking, the direction employed ir describing and explaining events

must conform to the practical criterion which controls the sequence of associations.
Explanatory thought provides a jumping-off point for a control over, and manipulation

of, the environment. When we are able to explain an event, it is at least theoreti-

cally possible to control it. Productive thinking is employed when an individual is

called upon to apply knowledge or to make use of knowledge to explain new

situations. This type of thought goes beyond explanation. I modifies the original

situation so that the original problem is removed. These three types of thought,
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according to Peel, account for most of the thought required of students in school.
The fourth, integrative thinking, is seen only tentatively among the most able of
the students, It:
. « . reveals itself in the innovation of new theories and systems
of thought which embrace a wide range of apparently dissimilar
phenomena. This type of thought may be nothing more than finely
discriminative and majestically comprehensive variations of the
first three kinds of thinking. (p. 17)

While these studies of styles of thinking are highly suggestive and provocative,
it is difficult to translate their results into educational strategy. Further, the
diverse terminology used to describe essentiaily similar styles makes it difficult
to consolidate the concepts into a single comprehensive system.

A more serious difficulty in application of the research on styles of thought
lies in the fact that the styles of thought do not represent discernible processes or
skills that can be used to construct teaching strategies. As general qualities of
thought, these styles are not directly learnable or teachable because they describe
qualities or characteristics which transcend the several categories of specific thought
processes, such as forming concepts, generalizing and inferring from data, and

applying principles to explain, predict, or hypothesize.

The Strategies of Thought

Only a few studies are concerned with strategies of thought, and still fewer
deal with the complex interactions of these strategies in a classroom.

Bruner and his associates (1956), for example, have examined the strategies
of concept attainment under simplified and rigidly controlled laboratory conditions.

These conditions are not analogous to the complex classroom conditions which

involve processes other than concept formation as well as developmental changes
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in the processes and concept formation.

The classic attempt to study strategies of problem solving was made by Duncker
(1945). He presented problems to a subject and then asked him to think aloud
while he was solving them. Duncker distinguished two methods of problem solving:
organic and mechanical. The organic problem solver first rephrased the problem
according to his insight into its structure gained from his background and experience.
He suggested a partial solution, then rephrased the problem and proceeded in this
manner until he reached an effective restatement or discovered that his "solution"
was not a real one, whereupon he might attack the problem differently. In contrast,
the "mechanical" problem solver applied his knowledge to a poorly analyzed
problem and, when this method failed, resorted to haphazard trial and error,

Duncker described the conditions necessary to arrive at an organic solution:
it is important to understand the essential structure of the problem, to distinguish
the essenticl from the irrelevant conditions, to decide how ro vary the appropriate
elements meaningfully, to analyze the situation in terms of the goal, to determine
what stands between the goal and its realization, and to analyze the available
materials in order to know what can be used. The direction that the process of
solving the problem takes depends on the relief map (or the cognitive map) of the
problem and the movability and variability of its elements. Duncker also suggested
that, although knowledge and habit play a role in problem solving, thought process
is the most influential factor in creating "looseness" or flexibility.

Wheeler (1958) pointed out another phenomenon in problem solving, namely,
that individuals may suffer from functional fixedness wherein they become so set

in their perception of objects or relationships between their elements that they are




incapable of new responses. This rigidity makes it impossible to restructure the
problem and to reorganize the materials of thought.

Wertheimer (1945) analyzed a similar strategy of problem solving under the
name of productive thinking. He observed elementary school children solving )
geometry problems (such as finding the area of a parallelogram) and examined
their approaches to these tasks. He, too, postulated that the root of all productive
thinking is in the discovery of the fundamental structural properties of the problem,
the ability to see relationships between the different elements of the structure
and to organize the "field" of the problem so that sensible thought may be applied
to it. Wertheimer maintained that problem-solving processes prepare the student
to use, as vehicles for furrher thought, the generalizations he has already acquired.
To do this, students must acquire the necessary perspective on the problem in order

to select and assemble, from previous experiences, the generalizations and facts that

apply sensibly and significantly. Sensible application of previous knowledge requires
a reasonable restructuring of the problem so that it can be seen in a new perspective.
Wertheimer distinguished between prescriptive and productive learning and
teaching. Prescriptive teaching provides the student with those things which he
should discover for himself. This teaching produces non-adaptive learning because
it does nct lead the student to a rational understanding of his learning task. The
learner can only perceive each new learning task as similar to the one he has
mastered before and is therefore predisposed to apply mental operations used
previously in the current situation. Prescriptive teaching therefore reduces the
possibility of creative thinking and inhibits the transfer of learning. The difference
between prescriptive and productive learning and teaching lies in the delicate

balance between what is given the student and the cognitive operations he is asked
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to perform on it.
More recently, Suchman (1962, pp . 29-42) has experimented with another

strategy: the method of generating autonomous inquiry in children of elementary

school age. He began by showing children some motion picture demonstrations of
problem episodes in physics. Each of these problem episodes illustrated certain key
principles or causal relationships. These episodes were designed to baffle children
and to create a cognitive dissonance, thereby producing a set for search and inquiry.
The students were then asked to explain the phenomena. They could begin the
inquiry by asking questions but were required to phrase their questions so that
they could be answered "yes" or "no." Thus, if they learned to ask productive
questions and to structure their probes, they could acquire information but could not
"brain-pick."

Training in inquiry process followed a sequence which began with the showing
of the e pisode followed by its analysis to verify the available facts. These facts
were then examined for their relevance. The final step was an explanation of the

observed phe nomena by discovery of the principles and relationships which govern

the changes shown in the film. Suchman called this "the induction of relational
constructs.” The individual was then forced to use his existing conceptual systems
in order to hypothesize and test the existence of causal relationships.

Suchman's study of inquiry training involved analysis of the elements of

thought and the strategy of inquiry. He postulated that the cycle of operations:in
autonomous inquiry involves four tvpes of action: searching, processing, discovery,

and verification. Each action in turn involves certain more specific processes. For

example , data processing consists of analysis, breaking down complexes info their




component parts; comparison, bringing together comparable elements to discern
differences and similarities; isolation, a selective separation of, and attention to,
small groups of variables; and repetition, repeated juxtaposition of elements of
data to decrease the probability of unrecognized elements.

One of the common features of these studies of strategies of thought is the
postulate that there is a generic method of inquiry and/or problem solving which is
relatively independent of the specific content. The relative roles of the generic
method of inquiry and mastery of appropriate information have been debated for a
long time and continue to be studied and debated. Obviously, thought cannot
proceed from a knowledge vacuum. However, if the method by which needed
information is acquired induces a restrictive set that prevents the restructuring of
the problem, it can limit productive thought and autonomy of inquiry. Often
emphasis on acquisition of meaningful knowledge is regarded as an efficient alternative
to discovering the structure of the problem and the principle for solving it, but that
does not resolve the difficulty because it is difficult to define meaningfulness without
reference. to the context in which the knowledge is used (Taba, 1963).

It must also be remembered that there is a re lationship between the level of
abstraction on which the problem solver can operate and what aspects of the structure
of the problem he can perceive. Higher levels of abstraction permit greater control
and largerscope of representation and therefore offer possibilities for devising a
simple structure to solve a problem. The greater the range of elernents that can be
considered as incidents of the general case, the more encompassing the solution,

Conversely, a lower level of abstraction tends to produc~ more scattered organi-

zational patterns in problem soiving, a more complex structure of the problem, and

a design for solution that encompasses fewer elements.
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The studies of strategies of thought described above als» assume that the
fundamental intellectual activity is that of discovering the structure of the problem,
the main principle, and the crucial causal relationships between the events. This
discovery process is seen as a possible means for developing autonomous thinking
and encouraging transfer of method and of knowledge.

These studies all suggest, or actually propose, a new teaching strategy and

a new role for the teacher. This role is that of stimulating cognitive processes.
Thus, the first requirement for this strategy is that teachers themselves have a
cognitive map of the concepts and mental operations involved in the various learning
tasks in order to be able to diagnose the type and the level of thought processes
children bring to the tasks. Further, they must employ methods which maximize

the autonomy of thought and follow a valid psychological sequence for attaining it.

Although the two goals are not mutually exclusive, for optimum teaching they must

distinguish the methods suitable to generate creative and productive thinking from
those suitable for holding facts efficiently. As Peel pointed out, "We need @
balance between over-information and freedom, a point between lack of information
and the fettering of imagination by too much of it * (1960, p. 171).

The Development of Thought

Most notable among the studies of the development of thought is that of

Piaget and the so-called Geneva School. Their studies have pursued the develop-

ment of thought as mental activity or as a problem-solving and information=processing

capacity.
The work of Piaget (1953; 1957; Piaget, Inhelder and Szeminska, 1960; Hunt, 1961,

Chs. 5 - 9) describes certain developmental sequences in the formulation of thought




from the first sensory-motor reactions to the development of reflective thought.
The behavior of the human organism starts with the organization of sensory-motor
reactions and becomes more intelligent as coordination of reactions becomes
progressively more interrelated and complex. Thinking becomes possible after
language, and with it a new mental organization, develops.

Of singular importance is the central postulate of Piaget that the progressive
maturation of mental operations occurs according to a lawful sequence. Four main
stages can be differentiated in this sequence. The first is the sensory-motor stage
(from birth up to age 2) in which the coordination of the various senses is accom-
plished and a relationship is established between perception and action. Piaget
postulated that motor action is the source from which all mental operations that
an individual acquires emerge. During this period, the separate sensory impressions
evolve into the perception of objects and events with multiple properties. The
second pre-operational stage (2 - 7 years of age) is the period of acquiring a
language which permits the child to infteract with the world symbolically instead of
directly through motor action. The child is still ego-centric, although he gradually
learns to see spatial and temporal relations that are independent of himself. The
third stage, that of concrete operations or operational thought (7 - 11 years of age)
is characterized by a developing dependence on perceptions and by a growing
capacity to reason. Although the child's reasoning is still on a concrete level
only, he can classify, compose series,and count but largely by manipulating objects
and by a method of trial and error.

The fourth and final stage is of conceptual or reflective thought (11 - 16

years of age). During this stage, an individual acquires the capacity fo deal with

abstract propositions, symbolic relationships, and hypothetical possibilities. Conscious
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manipulation of concepts replaces the intuitive grasp of abstract relationships.
A consciousness of form is acquired, e.g., at this stage an individual can dedl
with the form of an argument while ignoring its empirical content.

Such a concept implies that development takes place through a hierarchical
organization of the information-processing strategies and the symbolic representation
of experience. At each succeeding stage the cognitive operations and structures
become more abstract and complex. In addition, the sequence of development is

lawful in the sense that the mental structures developed at any one stage are

a prerequisite to success in the subsequent one and are incorporated into it. For
example, the mastery of concrete operations is psychologically and logically
necessary to activate formal operations. At each stage, new competencies are
developed which extend the individual's grasp and control of the world and his
freedom beyond immediate stimulus (Flavell, 1963, p. 20). Furthermore, this
continuous creation of increasingly complex structures of mental organization (or
schemata) is the product of interaction between the organism and the demands of
its environment. Thus cognitive operations can be viewed as products of the
individual's active effort to cope with his environment and are therefore active
processes which are not controlled fully by either environmental stimulation or
passive conditioning.

This interaction between an individual and his environment, and especially
the progressive complexity in the form that it takes, involves a dual mechanism

consisting of two complementary processes: assimilation and accommodation.

Assimilation means that the individual "in any cognitive encounter with the environ-

ment" organizes the objects and events into his existing cognitive structure and




invests them with the meaning dictated by the system. He perceives each new
phenomenon in terms of an existing conceptual framework and new phenomena have
meaning only to the extent that they can be fitted into patterns of concepts and
relationships that exist in his mind. Experience is molded into the existing system
cf concepts and their relationships.

In contrast, accommodation is a process of adaptation to the "variegated

demands of the environment." This process occurs when the new experience does
not fit the particular conceptual schema of the individual. He must therefore rebuild,
extend, or otherwise alter his schema to meet the demands of a new reality. For
example, a child's concept of measurement may be that of measuring with a yard-
stick. When faced with something that cannot be measured with a yardstick, such
as the volume of water in a jar, the child must extend his concept of measuring to
include different means. Eventually, he must evolve the abstract idea of measure-
ment and distinguish it from any and all specific means of measuring. Such reorgani-
zation takes place only as the learner is induced to cope with phenomena that do not
fit his current schemata.

In Piaget's theory, the rotation of assimilation and accommodation constitutes
the dynamics of change and growth of thought. It represents the coordination of
thought patterns to one another and to external reality. Both are present in every

cognitive act, of any type or at any developmental level. However, their relation-

ship changes drastically both within and between the developmental stages, and
these alterations depend upon the kind of intellectual functioning that takes place

(Flavell, pp. 44~52, 58). For a child in school, that intellectual functioning will

largely depend on the nature of the teaching which he encounters.




CHAPTER Il

THE NATURE OF TEACHING

Teaching is much more complex than is generally assumed. The usual paradigm
of teaching is @ mixture of sets of scattered ideas and conceptual models and of
simplistic assumptions. Neither a comprehensive theory of teaching nor a set of
satisfactory conceptual models is available to describe individual teaching acts or
teaching strategies and their effect on learning.

Assumptions about Teaching

Several assumptions prevail about the nature and function of teaching. Among
the simplest and most obstinately held has been the idea that the chief, if not the only,
function of teaching is to impart knowledge, i.e., to explain and tell. According
to this assumption, effectiveness of teaching bears a direct relationship to teachers'
knowledge of content areas. Evidence of this idea can be found in the practically
self-teaching and presumably "teacher-safe” curriculum packages and in the emphasis
on training teachers in the confent background as the chief way of ensuring excellence
of teaching and learning. While improvement and updating of the content of curri-
culum and of the content background of teachers no doubt improves teaching, it
also involves the danger of a uniform curriculum uniformly and unimaginatively iaught
to all varieties of students and under all varieties of conditions.

Another widely accepted but equally inadequate assumption about teaching
is that it consists of mastering certain special "methods," such as "methods for teach-
ing history." Often the idea of method is narrowed still further, such as to a
chronological or a topical "method" of teaching history. Acrimonious debates about

the method of teaching reading consist largely of putting one method against another




as the only right method of teaching a subject, such as reading. This assumption is

the base of the prevailing scheme of separate methads courses in teacher training.

This assumption takes for granted that there is one right method of teaching anything
and that that method is equally effective in the hands of all teachers for all kinds
of students and under a variety of learning conditions (Medley and Mitzel, 1963,
pp. 85-88). However, the chief weakness of teaching modeled on this assumption
< that it would be determined solely by the unique characteristics of subjects and
not also by the requirements of general educational objectives, such as the develop-
ment of thinking and certain values.

Still another assumption is that good teachers are born, not made. Those
operating on this assumption regard teaching as a sort of mystical art, the secrets of
which a few "good" teachers grasp intuitively. Such an assumption denies the

possibility that teaching involves fechniques and skills that can be learned by a

great range of individuals, provided we can ideniify those techniques and skills and
help teachers to master them.

Perhaps the most basic recent criticism ieveled against approaching teaching
as a theoretical construct is that the concepts of methods have been inferred too
directly from the various purtial and inconsistent learning theories, each of which
postulates a different kasic mechanism of learning, such as conditioning, identifi-

cation, and the orgonization of perception and cognition. Each of these leads to a

different teaching model. The first suggests that teaching is conditioning of responses
by controlling the stimuli; the second, by providing models; the third, by arranging
stimulus conditions to induce reorganization of perception and cognition. The

confusion is further compounded by the fact that many learning theories are derived
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from laboratory studies, often of lower animals, in which learning occurs in tightly
controlled environments that have little or no resemblance to a classroom. Page
(1962, pp. 74-75) suggests that there has been a gross misapplication of behavioral
sciences, especially psychological theories, and has called attention to the "verbal
magic" in which both psychologists and educators engage in translating laboratory

findings into educational theory. He defines "verbal magic" as a process of over-

generalizing laboratory findings, such as generalizing from the reactions of hooded
white rats to electric shock, to the reactions of organisms in general, and then
applying the generalization to human learning in a classroom. The resulting inference
would be that, since hooded white rats learn less well from punishments than from
rewards, the same can be said for organisms in general or third graders in particular.
Another difficulty in analyzing teaching is caused by lack of adequate
differentiation among types of learning: among learning facts, developing skills,
learning to think, and acquiring attitudes. Without such differentiation it is
difficult to match teaching strategies to particular types of learning. Often, there-
fore, principles of learning relevant to one type of learning are applied indiscriminate-
ly to all types with understandably unsatisfactory results.
Past studies of teaching which have concentrated largely on the relationship
of teacher characteristics to teaching effectiveness have been rather fruitless.
Getzels and Jackson conclude that, despite the importance of the problem and a
half-century of prodigious effort, very little is known about the relationship between

teacher personality and teacher effectiveness:

The regrettable fact is that many of the studies so far have not
produced significant results. Many others have produced only
pedestrian findings. For example, it is said after the usual inventory




tabulations, that good teachers are friendly, cheerful,
sympathetic, and morally virtuous rather than cruel, depressed,
unsympathetic and morally depraved. But when this has been
said, not very much that is especially useful has been revealed.
For what conceivable human interaction - and teaching implies
first and foremost @ human interaction - is not better if the
people involved are friendly, cheerful, sympathetic, ard

virtuous rather than the opposite? (Getzels and Jackson,
1963, p. 574)

The Nature of Teaching

Teaching is one of the most complex human activities. Even simple decisions,
such as what questions to ask a third grader, require considering and integrating a

multitude of factors as shown in the chart below (Taba and Hills, 1965, p.48):

Considerations in Making Decisions about Teaching

The learning process

Objectives and the structure
of the processes involved

Learners and variations in
their capacities and readiness

Decision
on Teaching
Strategy

Content and

) Personal teaching style
its structure

of the teacher
The institutional setting
and its requirements
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Decisions regarding teaching strategiés are affected first by the nature of
the content taught and by one's view of that content. To the extent that there are
differences in the structures of the various disciplines , there must also be variations
in the strategies of teaching them.

In addition, if teaching is addressed to multiple behavioral objectives, the
behaviors implied by these objectives must be dif’c entiated and appropriate strategies
differentiated and planned. For example, attitudes cannot be "taught” in the same
sense one teaches geographic principles nor yet map-reading skills.

Further criteria for formulation of teaching strafegies are supplied by knowledge
about the learning process qua process. “What do principles such as generalizing in
an inductive sequence, such as focusing on manageable targets and such as pacing the
learning appropriately, imply in deciding what questions to ask third graders about
community organization, or what research assignment in history to give fifth graders?
A pgrficularly important principle for those concerned with autonomous learning is
that of involving students actively in the business of their own learning.

Still more criteria and modifications are dictated by differences among
learners' abilities, cultural backgrounds, and maturity levels. Such differences
require the teacher to determine ways of motivating students, or the optimum size
of the steps in a sequence of learning tasks. The latter is especially important when
the tasks involve conceptualization, abstraction, and other forms of thinking.

Finally, there are the considerations of whether certain teaching techniques
harmonize with the teacher's personal style of teaching and with the requirements and
limitations of the institutional and community setting. Even techniques that are
generally the best can be unproductive if they do not fit into a given style of

teaching or are inappropriate to a given school setting.
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Generally, however, the above diagram suggests that teaching is a way of
synthesizing into one sequence two aspects of a logical model: the structure of the
content and the behaviors to be attained by the students. Too often, in current
considerations of teaching, these factors are separated.

Studies of Teaching

Recently, the previously mentioned limitations of directly modeling teaching
from results of laboratory studies and of inferring teaching effectiveness from the
personality characteristics of teachers, or from a general list of a priori competencies,
have begun to be recognized, and a number of studies have been conducted of normal
class situations. The model for assessing teaching effectiveness is also moving toward
evaluating the effects of interaction between teacher and students.

In these studies of teaching the description of teaching acts and of teaching
strategies has become one of the chief tools for securing data. However, the acts
selected to be described differ, as do the systems of description, both apparently
as functions of what the researcher considers important in teaching. The studies of
teaching tend to differ, therefore, in several important respects.

One difference lies in the range of teaching behavior observed. Whereas
one set of observations may be concerned with the logic of teaching, others may
focus on classroom climate, on critical thinking, or on communication patterns.

A second source of variation is the setting and the population that is being
studied. For example, certain studies observe classes while they are studying a
specific subject, while others cut across subject areas. Some investigators are
interested in observing teaching of gifted children; others study under-achievers.

Some concentrate on high school classrooms only and others investigate elementary

school classrooms.
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A third difference is the observational procedure itself. In one study
observations may be recorded in the classroom during the lesson while in others
the analysis of teaching is made indirectly by examining tape recordings, kinescopes
or tapescripts. Asa rule, the observational procedures used tend fo be a function
of the kinds of behavior under study. For example, analysis of many dimensions
of a particular unit of behavior precludes the direct coding of immediate observation
as the sole method of coding and requires the availability of a permanent record
(Kliebard, 1966, p.47).

Finally, the studies differ according to whether they focus on teacher or on
student behavior or on both simultaneously .

In one of his earlier statements, Smith (1950, pp. 229-41) maintained that,
in order to develop an adequate theory of didactics, one must first describe the
behavior of the teachers. The tactics of teaching could be described later. Smith
believes that such a description should cut through the verbality which now obstructs
intensive analysis of teaching behavior.

Because studies of teaching show progression in methodology of recording as
well as in types of behavior analyzed, the major prototypes are presented in a semi-
chronological sequence.

One of the earliest studies by Marie Hughes (1959) analyzed teaching acts.
Her study examined the effects of control and freedom in the classroom. Among the
categories describing teacher acts were the following:

1. Controlling, acts which tell children what to do, how to go about it,

and who should do what;
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2. Facilitating, acts such as those which check, demonstrate, and clarify;

3. Content development, acts such as those which elaborate the structure

of the problem under consideration, or build data for generalizing;

4, Personally responsive acts, and

5. Positively and negatively affective acts.

Hughes inferred certain qualities of teaching and a certain impact upon what the
students learn from frequencies in the categories of teaching acts. For example, a
large percentage of controlling acts by the teacher is considered indicative of a
tendency to limit students' intellectual activity to memory and recall. A large
percentage of acts designated as content development is considered to imply that

mental processes other than recall are being developed.

Flanders (1963; 1966) is interested in somewhat similar categories of behavior

and their effects on the classroom climate and goals. He uses ten categories to

describe the behavior of teachers and students. Seven of these ten describe teacher
behavior: accepting feelings, praising and encouraging, using ideas of students,
asking questions, lecturing, giving directions, criticizing, justifying authority.

The first four represent indirect teacher influence and the last three direct influence.

Flanders' thesis is that indirect influence ex ands the freedom of action for the student
P

and makes him less dependent upon the teacher while the direct influence has the
opposite effect. By combining these behaviors in interaction matrices, Flanders

plots the concentration of direct and indirect influence and , from the ratio of the two,
infers the impact of teaching acts on students (1962a,pp .50-62). Both of these

studies catalogued teacher behavior while observing in the classroom.

Smith (1962) made the fransition to the use of tapescripts as a method of
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recording classroom transactions. His first study was mainly concerned with teaching

acts apart from their effect on learning. He classified teaching acts according to
certain categories of operation: logical ones, such as defining, classifying, compar-
ing, contrasting, evaluating, or others, such as directing and admonishing. His

second study (1964) is devoted to establishing a framework for studying teaching

strategies.

In the latter, "ventures" and "moves" constitute the basic elements for

describing various teaching strategies. The venture is defined as a "segment of
g

discourse consisting of a set of utterances dealing with a single topic and having
a single over-arching content objective.” Usually five or six such self-contained
units of discourse may be found in a lesson. This definition of ventures as self-
contained units assures that the teaching strategies will not be fragme nted as they

would be if time units were used. But such large units also constitute a source of

unreliability in identification. Nine types of ventures were identified according

to their cognitive import, central meaning, or thieme:

1. Causal ventures dealing with cause-and-effect relationships;

2. Conceptual ventures, or the over-arching criteria for determining

what is a member of a class and what is not;

3. Evaluative ventures, namely, the rating of an action, object, or

event as to its goodness, correctness or worth;

4. Informatory ventures, or clarifications and amplifications of

specified topics;

5. Interpretive ventures, namely, those dealing with the meaning of

words or symbols;




27

6. Procedural ventures, attempts to disclose a sequence of actions by

which an end may be achieved;

7. Reason ventures, attempts to reveal the reasons for action, decision,

policy or practice;

8. Rule ventures, namely, the conventional ways of doing things or

analytical relationships which may be used to guide action, and

9. System ventures, that concentrate on functional relations of the

parts of a mechanism that produce a given end.

The move is a verbal maneuver that relates the terms set forth in a proposition
to events or things. Moves are multiple. For conceptual ventures alone, eighteen
types of moves are identified. Moves and ventures, combined in certain ways,
make up strategies which consist entirely of abstract moves or which combine
abstract moves with "instancing” moves. Smith and his associates identified two
basic dimensions of strategy, namely, the treatment dimension or that of structuring
the information, and the control dimension or the devices that the teacher uses to
guide and to control the students' operations on the content.

Arno Bellack (1963) and his associates perceive teaching as a formof rule-
governed game. Their study is essentially a description of the roles that the
teacher and students play when engaged in the game of teaching and learning. The
game is verbal and it is assumed that the principal function of language is to
communicate meaning. Therefore, the analysis of language in the classroom offers
the most promising way of studying the communication of meaning.

In the game of teaching, Bellack distinguishes four basic verbal maneuvers

which constitute the first dimension of meaning:
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1. Structuring, the function of which is to focus attention on the

subject matter or a classroom procedure in launching interaction;
2. Soliciting, designed to elicit a verbal response, to encourage the
persons addressed to attempt something, or fo elicit a physical response;
3. Responding which is reciprocally related to soliciting ; and
4, Reacting, occasioned by structuring, soliciting, or responding functions.
These latter moves serve to shape or mold classroom discussions by accepting,
rejecting, modifying or expanding what has been said.

The content of what is said is subdivided into two categories: 1. substantive

meanings, such as international trade, and 2. instructional meanings, such as

managerial statements and those concerned with assignments and procedures.

Bellack's findings (1965) are as follows:

1. The chief cycle consisted of teacher soliciting >student responding ¥
teacher reacting; this cycle made up more than three quarters of all verbal moves
made .,

2. Teachers were verbally more active than students. Teachers structured
the lesson, solicited responses from pupils, reacted to pupils' responses and, fo
some extent, summarized the discourse. The pupils responded primarily to teachers'
solicitations; they did not overtly evaluate teacher statements; they evaluated the
responses of other pupils only at the infrequent times when the teacher asked them
to.

3. In most classes, structuring accounted for about 10% of lines spoken.

Soliciting, responding, and reacting each accounted for 20% to 30% of the lines.

Summarizing was rather infrequent.




4. Regarding content, instructional meanings accounted for 25% of the
discourse and approximately 75% of the discourse was specifically concerned with
substantive meanings. The largest proportion of these utterances consisted of
stating facts or explaining while, in contrast, analytic and evaluative meanings

accounted for only a small portion of the total discourse in any class.

5. The most frequent activities were teachers' statements about procedures,
assignments, and other instructional matters.,

6. Teachers' behavior was characterized by a relatively stable emotional
style.

The study described in this report as well as the study that preceded it
(Taba, Levine and Elzey, 1964) differs from those described above in several
respects:

1. This study was conducted in an experimental setting rather than a naturelistic
one. This experimental setting included a newly organized curriculum plus
training the teachers to develop cognitive processes in the students. (Note that
Bellack did include some training).

2. The study focused on a single target - the development of cognitive
processes.

3. The study attempted simultaneously to analyze, in terms of cognitive
processes, two poles of interaction: teacher behavior and the quality of student
responses .

4. The study attempted to identify both the functions (in terms of behaviors

sought) of the individual teacher acts and of the combinations of these acts
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defined as strategies, namely, the sequences, clusters, pacing, and flow.

5. The study attempted to examine a series of dependent variables. For
instance, it examined the relationship of the target objective - the levels of
cognitive process - to social sciences content achievement, to intelligence, to
economic status, and to reading and language ability.

Perhaps the chief distinction between the studies describec abcve and the
current study is that they generally analyzed spontaneous teaching behavior of
teachers who were not specially trained to promote the behavior being studied
in the students. In this study, it was assumed that the teacher had certain techniques
made available through training. The emphasis was on how the teacher managed

these t2zhniques and how he combined them into a personal style of teaching.
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CHAPTER il

BASIC PREMISES AND POSTULATES

Before studying a phenomenon, one has tc determine what major concepts

describe it, which variables to examine, what units to use in examining them, and
what type of expression of behavior to use as an index.

This study deals with two phenomena: thinking and teaching. Therefore it
involves two sets of concepts: those pertaining to thinking and those pertaining to
teaching.

As the preceding chapters demonstrated, there is as yet no single coherent

theory of the nature of thought. Each study is predicated on a different set of
premises about the nature of thought,usesadifferent breakdown of the phenomena
of thought, follows different hypotheses,and concerns itself with different facets or
aspects of the total process.

The study described here has its own set of premises and its own unique way
of breaking apart the phenomenon designated as thinking. Some of these postulates -
were developed in a preceding study (Taba, Levine and Elzey, 1964). Others
emerged from empirical analysis of classroom learning processes conducted in
connection with the development of the experimental social studies curriculum that
provided the setting for the study.

The Theoretical Postulates about Thinking as an Educational Objective

Several theoretical assumptions about thinking governed the study. Perhaps

the most important one is that thinking can be learned and that it can therefore be

taught. The very fact that thinking has figured as an educational objective and
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the frequency with which its central importance in the educational enterprise has

been invoked presumes that the capacity to think can be systematically fostered.
Recent projects in curriculum innovation in social studies as well as in other

subjects have renewed this central emphasis on cognitive functioning. In part, this

emphasis is the necessary corollary to the stress on students "penetrating the

structure" of the disciplines they study.* It is impossible for the student to "penetrate

the structure of the subject" without performing the intellectual operations that

yield insight into the basic concepts of that subject or without himself discovering

at least some of the general principles that constitute the essence of that subject.

Yet this objective, by and large, has remained a pious hope because a variety of

factors have prevented the development of a well thought out strategy of teaching
thinking.

One serious obstacle to helping students become autonomous and productive
thinkers has been the hazy concept of the nature of thinking. Thinking has been
treated as a global process which seemingly encompasses anything that gozs on in

the head, from day-dreaming to constructing a concept of relativity . Consequently,

unresolved distinctions between the various types of thinking led to defects.

As yet, there is no adequate taxonomy of cognitive skills that compose the complex

phenomenon called thinking. Even the more serious educational thinkers fail to

distinguish the strategies of thinking, such as problem-solving, from the basic cogni-
tive processes and skills, such as generalizing, differentiating, and forming concepts.
Implementation of thinking as an educational objective has been handicapped

also by a widely accepted assumption that a person cannot think reflectively while

* “"Report on Project Social Studies." Social Education, 29, No. 4, April, 1965,
p. 206 ff.




acquiring facts, but must spend a lengthy period of time acquiring them before he
can think, Teaching that rests on tn.: as: - ption stresses factual coverage and
burdens the memory with unorganized and therefore rather perishable information.
Within the teaching of the social sciences, this assumption is manifested, first,

in overdescriptiveness; second, in dealing with highly obsolescent facts and
concepts; third, in burdening the students' memory with aggregates of information
for which they have no organizing conceptual schemata.

An equally inhibiting factor is the assumption that thought is an automatic
by-product of assimilating the end products of someone else's disciplined thought
or studying certain subjects which are assumed to bestow this power independent
of how they are learned or taught. Memorizing geometric theorems or the steps
in mathematical processes is assumed to be inherently betier training in thinking
than memorizing cake recipes although both may be learned in the same manner

and call for the same mental processes - rote memory (Taba, Levine and Elzey, 1964).

The third deterrent to realistic implementation of thinking as an objective
has been the assumption that thinking is dependent solely on ability as expressed
by IQ scores: high 1Q individuals can think and low IQ individuals cannot.
Hence, training or assistance can add very little. Recent studies of the structure

of intelligence and of thought processes have demonstrated the unsoundness of this

assumption,

The study described here sought a more balanced framework and rested

on the following postulates about thinking:
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1. Thinking was perceived as something which can be taught, provided
that the specific processes and skills composing it are identified and, among
those, the skills and processes that can be enhanced by systematic assistance are
distinguished. !t was further assumed that this systematic assistance required both
a curriculum and teaching strategies designed for this purpose. Under these
conditions, an acceleration of cognitive performance would be open fo all students
including those who are now considered incapable of higher mental activity because
of low 1Qs.

2. Thinking was perceived as an active transaction between the individual
and the data in the program.

This means that, in the classroom setting, the materials of instruction
become available to an individual mainly through his performing certain cognitive
operations upon them: organizing facts into conceptual systems, relating points in
data to each other and generalizing upon these relationships, making inferences
and using known facts and generalizations to hypothesize, predict, and explain

unfamiliar phenomena. From this, it follows that the conceptual schema and the

| mental operations which an individual acquires cannot be taught in the sense of
f
being "given" by a teacher or of being acquired by absorbing someone else's thought
products. The teacher can only assist the processes of internalization and concep-
tualization by stimulating the students to perform the requisite processes while
offering progressively less and less direct support from the external stimuli.

How individuals think, then, depends largely on the "thinking experiences"

( they have had and on the degree of autonomy they have acquired in performing a

variety of cognitive operations.
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3. The processes of thought evolve by lawful sequence. This idea of sequence
is similar to that of Piaget described in Chapter | , except that it is used not only to
explain a development across age levels but also the steps in learning to cope with
specific cognitive tasks,such as that of generalizing from discrete facts or classifying

and grouping objects and events. Each successive step in the mastery of these tasks

is dependent on the mastery of a preceding step; these steps, therefore, cannot be

taken in reverse. This concept of lawful sequences requires teaching strategies that

observe these sequences. For example, a sequential questioning strategy needs to
be formulated in the order of the psychological steps that are required to develop
generalizations.

Further, the development of thought, urderstood in this way, is not linear

in the sense of simply adding increments but represents qualitative transformations
in which the organizing schema as well as the modes of operations are altered. For
example, identification and enumeration of specific points viewed in a film differ
qualitatively from explaining these events and making inferences from the observed
events. Each of those activities requires a different mental operation and the transition
from one to the other represents a qualitative transformation rather than simply a
quantitative increase.

4. The prime dynamic of growth in cognitive performance involves a dual
set of adaptations that function outwardly as coping and inwardly as organizafion.w
This set of adaptations consists of two complementary processes: assimilaiion and
accommodation, as set forth in Chapter |. In the classroom, these processes appear

as alternate aztivities of intake of information and organization of that information

in a new system. A special case of the same dual process is the use of discrepant or
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inconsistent information to generate rew perspectives and to enlarge the existing

conceptual schema in order to accommodate a larger set of facts.

5. Thought can be studied as both a psychological phenomenon and a logical
system. The psychological aspect is concerned with mental processes. The logical
aspect is concerned with the nature of conclusions reached by applying different

maxims (Hawthorne and Weiss, 1924). While the processes of thought are psycho-

logical and hence subject to psychological analysis, the product and the content

of thought must be assessed by logical criteria and evaluated by the rules of logic.
For example, while concept formation inv.lves certain psychological processes

such as discriminating the elements or pronerties of objects or events, the kinds of

o T T T T I e N . Sl L.

discrimination that are made can be assessed in terms of their logical relevance,

validity, level of abstraction,and appropriateness to logical dimensions of the task ,
of which the concept formation is a part.

Literature on thinking often confuses the logical systems, the rules about
classification and the classification of products of thought, with the psychological
phenomena such as the processes of forming Concepts or genera|iéafions. This con-
fusion, in turn, has produced confusion in applying what is known about thinking
to educational programs. This issue is importani because it determines the conception
about the role of curriculum and instruction as means by which we equip human beings

‘ for growth and cognitive functioning.

The Concept of Cognitive Tasks To implement the above postulates, the

concept of cognitive tasks was devised which permits both an identification of the

clusters of learnable and teachable skills and the application of a lawful sequence

|

to the acquisition of these skills. Thus, it combines the merits of allowing exami-
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nation of dynamic wholes with those of analyzing specific operations within these
wholes.

This study focuses on three cognitive tasks: 1. concept formation;
2. generalizing and inferring through interpretation of raw data; 3. the application
of known principles and facts to explain and predict new phenomena. (Note that
these tasks do not necessarily encompass all processes of thought. They exclude,
for example, critical and evaluative thinking per se). In each of these tasks a distinc-
tion was made between two sets of operations: the overt activities in which the
individuals engage and the covert mental operations that are required in order to
perform the overt activities. The covert operations determine the sequence of the
overt activities because they rep -esent the sequential skills that are necessary at
each step.

Task 1: Concept Formation. In order to organize aggregates of information,
individuals must engage in three types of activities, each of which is the prerequis-

ite for the next one. He must, first, enumerate or list the items of information. He

must then group those items according to some basis of similarity. Finally, he needs
to develop categories and labels for these groups and subsume the items in groups
under appropriate labels.

Certain covert processes underlie these steps in overt activities. In order to
enumerate, an individual must differentiate one item from another, such as differ-
e.nfiafing the materials of which houses are built from other things also associated
with building houses, such as tools and processes. This differentiating involves

analyzing the global wholes and breaking them into specific elements with specific

properties,




38

The second step, that of grouping, calls for abstracting certain common
characteristics in an array of dissimilar objects or events. These common character-
istics become the basis for grouping the objects or events together, e.g., grouping
hospitals, doctors and medicine together as something to do with health care.
Naturally, the same objects and events may be grouped in several different ways.
For example, hospitals, x-rays, and surgical equipment can be grouped together as
health facilities, types of services, or as indices of standards of living, depending
on the purpose of the grouping. As was pointed out in Chapter |, children form
groups on several different bases. They may group by functional relations (grouping
together Father and Mother because they live together), proximity (grouping together
tables and chairs because they are near each other), grouping together items that
are part of the same activity such as cement, cement mixer and patio because the
first two are items needed in building the last.

Categorizing, combined with subsuming, calls for an awareness of a hierarchi-

cal system of super- and sub-ordination in which items of lower order of generality
are subsumed under items of a higher order of generality. Only as individuals are
able to see that objects and events can be arranged in hierarchical systems of
super- and sub-ordination can one say that they have acquired a scientific class
system of categorization and conceptual organization.

In the following chart, dealing with Task 1, the first two columns show the

sequence of relationships between the overt and covert processes (Taba and Hills,

1965, p. 85):




Cognitive Task 1: Concept Formation

Overt Activity Covert Mental Operation Eliciting Questions
1. Enumeration and Differentiation What did you see ?
listing hear? note?
2. Grouping ldentifying common proper- What belongs together?
ties, abstracting On what criterion?
3. Labeling, Determining the hierarchical What would you call
categorizing order of items. Super- and these groups? What
sub-ordination belongs under what?

These steps are sequential because the differentiation involved in listings

must be mastered before it is possible to identify common properties and group them.

E‘ Similarly, the ability to identify ccmmon properties of objects and events and to

i form groups according to common properties is a prerequisite to determining the

E classes to which they belong and categorizing them.

E Task 2: Inferring and Generalizing. Generalizing and inferring from data
takes place when students are required to cope with raw data,such as when they must
see and interpret a film or compare the tools and techniques for producing goods

from differing technologies. Essentially, this cognitive task consists of evolving

generalizations and principles from processing concrete data. Several sub-processes

are involved, The first, and simplest, is that of identifying specific points in a mass
of data, such as identifying from a film the tools used in agricultural processes or,
after a period of research and reading, selecting the relevant points regarding
education in Latin America. This process is somewhat analogous to the listing or

enumeration preceding grouping in the first task.




The second process is to explain specific items of information or events, e.g.,

explaining why ocean currents affect temperature or why Mexico employs the "each

one teach one" system to wipe out illiteracy. This process involves relating the

points in information to each other to detect causal relations and to establish relation-

ships.

The third operation is that of forming inferences that go beyond that which

is directly given. For example, after comparing data on population compositiori in

tain Latin American countries and relating these to data on standards of living

cer

there, a student infers that countries with predominantly white populations tend to

have a higher standard of living.

The chart below depicts the overt activities, the covert mental operations

and the sequence of the eliciting questions for the process of generalization (Taba

and Hills, 1965, p. 94):

Cognitive Task 2: Inferring and Generalizing

Overt Activity Covert Mental Eliciting Questions
Operations
1. ldentifying 1. Differentiating, 1. What did you note?
points distinguishing see? find?
relevant information
from irrelevant
2. Explaining 2. Relating points to 2. Why did so-and-so
identified items each other; happen? Why is
of information establishing cause and so-and-so true ?

effect relationships

3. Making inferences 3. Going beyond what 3. What does this mean?

or generalizations is given; finding What would you con-
implications, clude? ‘What general-
extrapolating izations can you make ?




Task 3: Application of Principles. The essence of this task is using infor-
mation already possessed to explain something new, to predict consequences of events,
or to hypothesize about causes and effects. For example, if one knows what a desert
is, the way of life a desert permits and how water affects agricultural gproduction,
one can predict what might happen to the desert way of life if water became avail-
able. This process is the reverse of the one involved in interpretation. While inter-
preting and generaiizing from raw data is an inductive process, applying known facts
and generalizations is a deductive process.

Three distinct steps are involved in this task also. The first step is that of
predicting or hypothesizing. This involves the covert processes of analyzing the
problem and of recalling and retrieving knowledge relevant to the problem. The
second step consists of explaining or supporting the predictions or hypothesis by
identifying the causal links that lead from the described condition or problem to
the hypothesis or prediction, The third step is that of verifying the explanation,
prediction or hypothesis by checking its probability and universality. This involves
logical reasoning; for example, the use of logical inferences to determine the necessary
and sufficient conditions for the probability of a given prediction.

The processes involved in applying principles can be represented schematically

as follows (Taba and Hills, 1965, p. 102):
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Cognitive Task 3: Application of Principles
Covert Mental
Overt Activity Operation Eliciting Questions
1. Predicting conse- 1. Analyzing the nature 1. What would happen
quences, explaining and the dimensions if ... 7
unfamiliar phenomena, of the problem or con-
hypothesizing dition

2. Explaining and support- 2. Determining the causal 2. Why do you think
ir; the predictions and links leading to a this would happen?
hypotheses prediction or hypothesis

3. Verifying the predic- 3. Using logical reasoning 3. What would it take

tions and hypotheses to determine the for so-and-so to be
necessary conditions true? Would it be
and the degree of uni- true in all cases?
versality of the At what times?
prediction or hypothesis Etc.

It must be remembered that both the processes and the content with which they
deal - the concepts, references, generalizations and predictions - are hierarchical.
Both can be on different levels of generality, complexity and abstraction. The
progress of students can therefore be of two orders: an advance in the complexity
and abstractness in the cognitive processes or in the content to which these processes
are applied.

Finally, it must be understood that the successive steps in the processes of
each task are qualitative transformations of thought processes. Grouping a list of
specific items is not simply an addition to listing but rather a qualitative transfor-
mation of the listing. Inferring is not simply an extension of identifying points and
explaining but a transformation of the identified points and explanations info a
new organization called a generalization. For example, the point identified

'living in mud . .ses' and an explanation 'lack of other materials' combine with

an identified point 'a diet primarily of corn' and its result 'deficiency diseases'
P P Y Y




and are translated into generalizations regarding poverty and primitiveness.

The Theoretical Postulates About Teaching

A series of theoretical postulates also governs the analysis of teaching:

1. Not all teaching resulis in learning. It is important to distinguish
between productive teaching strategies that lead to learning and those that do not.
Only if the specific function of each teaching act is considered can we be sure that
it is productive.

2. Teaching is a vastly complicated process requiring an infinite number of
decisions, each of which must, in turn, meet many criteria.

3. Development of an adequate theory of teaching entails a detailed
analysis of teaching acts and strategies with reference to each of four major areas
of educational objectives: acquisition of knowledge, development of cognitive
skills, mastery of a variety of academic and group skills, and the development of
attitudes and feelings. Reaching each of these objectives requires slightly different
learning strategies and therefore teaching strategies unique to the objective. Pro-
ductive teaching, in effect, involves developing strategies which are focused
sharply on a specific target while at the same time integrating these specific strategies
into an overall strategy that accommodates the generic requirements of multiple
objectives.

A crucial factor in developing student skillfulness in the three cognitive tasks
is the proper strategy of question-asking on the teacher's part. First, this strategy
involves asking open-ended questions and thus providing the opportunity for respond-
ing on different levels of abstraction, sophistication and depth,as well as expressing

different perspectives. Secondly, it involves a strategy of matching the pace of the
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questions to the students' capacity for mastering the skills at each step, for example,
permitting the students to absorb sufficient descriptive information before asking
them to explain an item. The features of such teaching strategies for each cognitive
task are shown in the third column of the charts presented on pp. 39, 40,and 42.
Each sequence of questions follows the developmental sequence of acquiring the
skills and models necessary for the cognitive task. For example, the sequence of
the steps in concept formation dictates the sequence of questions to be asked.

In order to accommodate the principle of pacing, each question is pursued
long enough to permit a considerable number of students to respond.

Such pacing could be depicted graphically as follows:

tudent No, 1 Student No. 2 Student No, 3
1. What?
>
2. Why? ~
7
3. What does it mean?
%

Such a strategy permits the accumulation of a variety of responses which
represent a variety of levels of abstraction and models of conceptualization,
assuring that all students have an appropriate, recognizable model of each step, to
which they can relate.  This procedure also increases the involvement of all

students in all steps of thinking and assures that the majority have a chance to

practice all the skills required by the three steps (Taba and Hills, 1965, pp. 112-1 13).

4, While each teaching act serves a specific function, such as focusing on the
task or eliciting transformations of thought from one level to another, the impact

of teaching does not lie only in the frequency of single acts. It also lies in the

ways in which these acts are combined into sequences and patterns. Thus, it is

I
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especially important to experiment with these patterns and to study their cumulative
effect on thinking.

5. Because the content organization sets limits both on the kind of learning
and on the teaching strategies that are possible, in order to successfully teach
thinking the curriculum content must be specifically organized for the same purpose.

6. The basic theoretical postulates regarding thinking must be consistently
expressed in the theoretical postulates about teaching strategies. For example, if
thought is considered an active process, heuristic questioning becomes an important
element of teaching strategy. If the development of thought is considered to take
place in a lawful sequence, teaching strategies must exemplify and implement such
a sequence, |f thinking in the classroom is regarded as a social process, then
facilitating participation becomes part of teaching strategies.

7. Teaching strategies are compounded of two distinct modes, the generic
and the unique. The generic could be described as the technique of teaching and
the second as personal judgment, or the art of teaching. The major aspects of the

generic or the technical can be described and models created for them, As such,

in a way prescribed as models, they can be taught to teachers and planned in advance.

In contrast, the particular and unique aspects of teaching depend on judgment
and cannot be prescribed or learned in the same way as generic technique is learned,
They depend on personal judgments made in the light of feedback from students;
therefore, they differ from one class to another and require a semi-intuitive and .
instantaneous evaluation of what students say or do. While the ability to listen to

students and to evaluate what they say or do zan be increased by training, the actual

steps and techniques remain unpredictable and a matter of invention according to
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the students' responses to generic strategies. Thus, it is necessary to train teachers
not just in pedagogical techniques but also in the rationale for these techniques,

in learning theory, and in the capacity for diagnosis. For example, teachers need
to understand the nature of the cognitive tasks and the sequences of data processing
they involve,in order to invent questions and other strategies to fill in between the
three generic questions.

8. No matter how narrow the specific target of teaching under study, it
would be impossible to focus on it without considering a series of other functions
simultaneously. The requirements of the logic of the task are not the onl; ones
used to determine the total teaching strategy . Because teaching and learning occur
in group situations, a host of managerial functions are needed. The teacher must
do certain things to keep order in a discussion. He must keep a balance between
disorder and control which is so great that it stifles expressions. He must not let
the aggressive or the abler students absorb all of the social space or opportunities

for self-expression but must watch for opportunities to enlarge student participation.

In order to establish an effective climate in a classroom, the teacher must manage

students' ego needs and be alert to the variety in the nature and degree of these

needs.
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CHAPTER IV

THE SETTING OF THE STUDY

Anterior to all questions of why, how, and on whom a program produced its
effects is a question of understanding what it was that really produced the effects.
The ingredients of the program should be made explicit. Otherwise, it may turn out
that it was, in actuality, program B and not program A "that produced the effects."
(Hyman, Wright and Hopkins, 1962, pp. 74 - 75).

The program which was the setting for the study described here had three
main components, the combination of which was thought to produce optimal condi-
tions for training students in the use of cognitive processes: 1. the curriculum;

2. the types of learning experiences provided, and 3. the teaching strategies
for development of training teachers in the use of these strategies. Each was experi-
mental in nature.

Without a theoretical understanding of the structure of the curriculum, its
implementation tends to be mechanical and adaptations to the needs of a particular
class group may be inconsistent with the basic aims of the program.

Two elements of the curriculum were examined: 1. the multiple objectives,
and 2. the selection and organization of content. Each element was discussed by

indicating the method of making decisions about it and by examing the role it

pleys in the total program.
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The Curriculum: Thae Structure of Content

The social studies curriculum had several unique features. First, its content
was based on a concept of the structure of knowledge which differentiated three
levels of knowledge, each of which served a different function in instruction and
learning: 1. the basic concepts; 2. the basic generalizations, and 3. specific
samples of areas of content and specific descriptive information concerning these
areas (Taba, 1962).

The basic concepts were seen essentially as high level abstractions expressed
in verbal cues and labels, e.g., interdependence, cultural change and causality .
These concepts encompass and organize large amounts of specific information and
present models of relationships. For example, the concept of causality expresses a
mode| of a certain type of relationship. |t does not represent a continuity of events.

These basic concepts were alzo treated hierarchically in the sense that they
represented ascending levels of abstraction, complexity and generality. |t was
understood that, being hierarchical , they could be learned onlyv through exploring
graduated concrete instances, each of which revealed a different aspect of the
concept. Consequently, on each grade level return engagements were made to the
same basic concept in a different context, at a different level of depth, abstraction
and sophistication. In this sense, the basic concepts represenied threads that ran
through the curriculum on several grade levels. Some especially significant and
abstract concepts merited return engagements throughout the entire span of the
six-year program, This hierarchical treatment of concepts permitted a cumulative
and longitudinal development,but the possibility was also open for different

individua's in the same grade to be on a different rung of the conceptuo! ladder

while being engaged with the same content.
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Significant generalizations and principles - the moin ideas - drawn from
several social science disciplines represented the second level of knowledge. Along
with the concepts, these generalizations represented durable knowledge, the "funda-
mentals" in any discipline,and therefore the basic knowledge to be lecrned by all
students even though at different depths and levels of sophistication. These generali-
zations served several functions in planning curriculum and learning. Together with
the basic concepts, they gave meaning to the descriptive facts. This meaning-giving
is a necessary ingredient of productive learning because, according to many researchers
and scientists, there are no "stubborn, irreducible facts" lying outside a context or a
conceptual model (Turhayne, 1962).

The basic ideas also supplied the criteria of relevance for selecting specific

content and learning experiences and thus helped to solve the problem of having

to cover too much. These ideas determined how far to go into what, and thus

t delimited the coverage. Furthermore, by serving as centers of organizing the content,
these main ideas determined which dimensions of topics to cover and how to interpret

r the descriptive facts. The most significant and powerful generalizations were those

| which were broad enough to provide the basis for integrating materials from several

; social science disciplines.
|
|

Firally, there were the specific facts and cases used to develop the basic

ideas, to clarify them, to make the appropriate distinctions, to contrast and to
compare, This specific information was sampled rather than covered. Since a
variety of specific material could be equally well used to evolve the same general

\' ideas and concepts, it was possible to sample different specifics according to

differences in interests, abilities, and motivation patterns of students. |n other words,
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a conscious effort was made to limit the coverage of specific content to a manageable
amount in order to provide time for depth study and for learning the important cognitive
skills.

To make this reduced sampling of specific content an effective tool for
developing significant ideas, a special effort was made to select it in such a way
that, for cach idea, at least two contrasting examples of concrete content were
available (Taba, 1962, Ch. 12).

Multiple Objectives

Another distinguishing feature of the curriculum was that it was addressed to
achieving simultaneously multiple objectives, of which the basic knowledge of the
three different levels described above was only one. Three other areas of behavioral
or process objectives were stressed. The most important of these was development of
thinking or the cognitive operations involved in information processing as described
in Chapter Ill. This concept of cognitive operations was a necessary corollary to

the concept of the nature of knowledge described above. A student cannot penetrate

the structure of the subject without performing the intellectual operations which

yield insights into basic concepts and without himself generating inferences and

generalizations from the data,

Attitudes, feelings,and sensitivities always involved in social studies formed
another area of objectives. This curriculum stressed extending sensitivity to cultural
differences and to the dignity and worth of all people, and involved development
of: 1. the capacity to identify with people in different cultures, preventing or
overcoming stereotypoes that hinder real understanding of, and respect for, other

ways of life; 2. the self-security that permits one to be comfortable in differing

with others; 3. the open-mindedness that examines the opinions and ways of other
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people with reasonable consideration and objectivity; 4. the acceptance of changes
and the ability to adjust to new ways and events; 5. the tolerance of uncertainty

and ambiguity without anxiety, and 6. responsiveness to democratic humen values.

Academic skills constituted the third area. This included the ability to read
and interpret maps, to construct time lines, and to use multiple references. Research
skills were also emphasized, such as selective reading, asking relevant questions,
organizing information around study questions, and developing reasonable hypotheses.
Such skills as the ability to participate productively in discussions, to develop ideas
through interaction with others, and to plan cooperatively, were among the group work
skills that were stressed.

This differentiation of the four areas of objectives - knowledge, thinking,
attitudes and skills - was necessary because it was assumed that each required a
slightly different learning strategy and hence a different teaching strategy as well.
There is a difference in the mental processes required to learn to think and those
involved in learning facts. For example, one can learn the date of the discovery
of America simply by being told and remembering it. To learn to make inferences
from data takes long, active practice. The ways in which attitudes are acquired
and changed differ from the ways that are appropriate for learning a skill. Attitudes
and feelings are changed either by being exposed to, and examining, experience
or by reading material that has an emotional impact (Taba, 1962, Ch. 14).

This emphasis on multiple objectives introduced new criteria for planning
curriculum and instruction. |t seemed necessary to develop not only the content
outline but also a detailed sequence for the learning experiences in order that
both the objectives of knowledge and the behavioral objectives could be implemented

with proper attention to their scope, sequence and incremental development. In
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practice, this meant, for example, that thinking was treated not only as a direct
target of certain types of teaching strategies but also that the basic cognitive skills
were stressed in each new unit in an increasingly complex context and on an
increasingly demanding level of performance.

Learning Experiences

Because it was assumed that the nature of learning experiences and their
sequence played a crucial role in implementing all behavioral objectives, they
were spelled out in much more detail than is customary and were organized in
sequential order. Each learning experience was designed to serve a justifiable and

identifible function and to provide for multiple learning. This type of sequential

specification of learning activities seemed necessary to assure that learning experiences

adequate to implement all four types of objectives were available. Learning experiences

were also organized sequentially so that each preceding one developed a basis for

performance required in the subsequent one and each subsequent one built on a

previous one. For example, the dual function of learning both the content and the
ways of processing this content required that, as each student went through the
curriculum, he would be able fo deal with the new and more complex content and,
| at the same time, extend his capacity to think: to make finer distinctions and more
|
{ adequate references, to produce more productive generalizations and hypotheses
f
| and to apply his knowledge to a greater range of new phenomena.

This continuity was especially important in developing thinking because it

is not learned instantaneously. It takes time and gradual nurturing, beginning with

simple operations upon fairly concrete and familiar content and ending with formal

operations on abstract content.
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In addition tc the principles of curriculum organization, the emphasis on the
dual nature of learning ~ the learning of content and the learning of such behaviors
as thinking, attitudes and skills - required a new perspective on teaching strategies.
Teaching strategies, in effect, had to combine the multiple requirements of multiple
objectives into one cumulative stream of learning activities in which each specific
learning experience performed more than one function and thereby served more than
one objective. The major sequences of learning experiences were outlined in the
guides because it was recognized that planning these multi-purpose sequences called
for more time and more kncwledge than an individual teacher could supply, especially
while teaching. However, the specific implementation of the sequences remained
for teachers to plan.

Other aspects of curriculum organization introduced other requirements for
teaching strategies. The fact that specific content consisted of samples of contrasting
instances of the idea or of the concept required a strategy of contrasting and comparing
them by encouraging a systematic generalizing about similarities and differences among
diverse sets of cases and events (See Taba and Hills, 1965, pp. 63-66).

In an effort to have the learning experiences become instrumental in creating

autonomy in thinking, each was designed to activate students on behalf of their own

learning. Each learring experience was also open-ended in that it permitted heterogeneity
of responses and levels of activity according to students' ability, experience and
background, allowing responses on different levels of abstraction, sophistication and
depth. This same requirement of psermitting heterogeneous responses would apply to
teacher-prepared matters such as specific assignments and questions. The principle of

active learning calls for heavy emphasis on question-asking instead of answer-giving.
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For example, the strategies described in connection with the three cognitive tasks
(see charts, Ch. ill) consisted of asking a series of analytical questions, each
designed fo elicit a cerfain type of overt activity. These questions followed a
sequeﬁce that was consistent with the developmental sequence of learning the skills
involved in these tasks. The sequence of questions in the task of concept formation,
for example, was as follows: first, "What did you see, remember, note?", to
elicit a listing of facts noted or remembered; secondly, "Do you see some things
that belong together?", to elicit the activity of grouping; third, "How would you
call these items ?" and "What goes under what?", to induce labeling and subsuming.
The principle of sequential learning called for pacing these questions in a manner
caleulated 7o elicit the transformation of these modes of thinking at points at which
the majority of students had mastered the previous processes.

The reverse was frue of the strategy for developing a method of inquiry.
Here, the students rather than the teachers were the questioners.

Finally, a variety of means of learning were employed varying from the use
of multiple references to analysis, observation, interviewing, and analyzing stories.

Teacher Training

Teacher training to assure a competent implementation of the curriculum was
needed for several reasons.

A group of twenty-four teachers was involved in the study. Of these, twelve
were in charge of the experimental groups in which one experimental variable was
trained teachers. Therefore, only these twelve teachers received specific training.

These teachers needed a thorough understanding of the rationale of the

curriculum and a preparation for developing the teaching strategies required by

-
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this curriculum pattern. Since the development of thinking was the special object
of study, it was also necessary to induct the teachers into specific strategies for the
three cognitive tasks which served as a special focus of the study.

The training program, therefore, emphasized three major areas as follows:

1. The analysis of the rationale and the structure of the curriculum.

2. The nature and the function of learning experiences.

3. Teaching strategies for the development of the skills involved in the

three cognitive tasks.

The Rationale and the Structure of the Curriculum. The purpose of the

discussions of the rationale and the structure of the curriculum was to enable these
teachers to use the curriculum guide with insight, to make the necessary adjustments
in the specific content samples and learning experiences,and to create the necessary
teaching strategies consistent with the chief intent of the curriculum. This included
understanding the rationale for the fourfold classification of the objectives ond the
implications of this differentiation for conducting classroom learning experiences.
Especially important was understanding the fact that these objectives represented a
basis for selecting and organizing both the content and the learning experiences as
well as their elaboration and development in the classroom. Development of a
teacher's ability to see the psychological and logical connections between specific
learning and teaching acts and objectives is often overlooked, with the result that
introduction of new objectives does not materially alter teaching behavior. Of
special importance was the understanding of the complexity of teaching strategies
introduced by simultaneous pursuit of multiple objectives. While the very fact that
these teachers had volunteered for this study implied tha* they probably did not

accept the simplistic assumptions about teaching described in Chapter Ill, they did
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have many teaching habits which corresponded to those following from these assump-
tions and, of course, lacked many skills needed to implement the new rationale.

It was hoped, furthermore, that these teachers would become competent enough
to invent, specifically, new strategies with which to pursue the cognitive tasks.

As far as organization nf content was concerned, the chief purpose was to make
clear how the three levels of content functioned in curriculum pattern and in instruc-
tion: what the roles of concepts, ideas, and specific information were and what treat-
ment each required; how to sample specific information and use it so that it could serve
as working material for the development of basic ideas; how to use both the concepts
and the basic ideas as criteria for establishing the relevant dimensions to cover in

each topic for selecting and interpreting the specific data.

S:nce the teachars in the experiment were expected to make adaptations in the
specific implementation of the generic curriculum outline, they needed to understand
what degree of freedom for adaptation and modification each of these levels of con-
tent afforded and how to go about making the appropriate alterations. The basic con-
cepts offered the least freedom for modification by an individual teacher because they
thread through the entire program. The adaptatior: of these concepts by an individual
teacher is usually limited to manipulating at the level of abstraction at which they
are leorned.

In aitering the basic ideas, greater freedom is possible because the basic ideas
refer to grade level topics that are in the control of individuai teachers. Each tea-

cher can omit some, substitute others for those in the units or add new cnes, provided

they can marshal the specific data needed to develop them.




The specific facts and concrete content samples represent tfie most flexible
and adaptable level of knowledge. Since a great variety of specific cases and
information can be used to develop the same idea, teachers can, and should,
substitute new content samples to meet the needs and motivation patterns of their
particular students, provided that these substitutions are equally appropriate to
developing the basic ideas, represent important contrasts, and can be studied in
depth’

The fundamental point here regarding the nature of learning experiences
was not only to understand that all learning experiences must serve identifiable
functions and that nothing should happen in a classroom that could not be justified
in terms of an objective, but also to acquire the skill of idenfifying these functions
and relating the function to an appropriate teaching strategy. Without this skill
and understanding, teachers could mismanage the learning experiences suggested
in curriculum outlines. They are also in a poor position to develop specific teaching
and learning strategies that could not be spelled out in curriculum guides because
these strategies depend on the nature of student feedback and cannot be prescribed
in advarnce.

Some practice was provided in identifying the functions described above
and the ways of having a learning experience serve multiple objectives, such as
combining the ccquisition of information with the ways of processing that information,
were especially explored. Special attention was also given io implementing the
sequential nature of the development of thought in more specific ways than was
suggested in curriculum outlines. For example, the teachers built question sequences

for a discussion of a film or for a particular comparison.
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Further, emphasis was needed on the necessity of rotating various activities:
‘ntake of new information; interpretation, reformulation, or application of information;
activities designed for cognitive understanding; activities extending feelings and

values; analysis; synthesis; inductive development of generalizations; and opportunities

to apply generalizations.

This analysis of the general rationale for selecting and organizing learning
experiences was followed by a closer study of the ways to adapt learning activities
to the particular levels of maturity and ability of the students. Ways were worked
out for setting multiple levels of expectations for such tasks as composing time lines,
developing classification schemes, interpreting maps, and for arranging these experiences
in ascending orders of precision and complexity according to the demands of the task
and the amount of the students’ previous experience. Special sessions were devoted
| to the strategy of conducting open-ended discussions and formulating open-ended

analytical questions as set forth in Chapter I, ltem 3.

| Although the general principles involved in these strategies are not new,
applying them concretely is often difficult. For example, in handling samples of
content, the chief training problem was to counteract the prevailing concept of
"coverage." Teachers habituated to covering descriptive information had to over-
come guilt feelings about omitting certain porticns of the content. The idea of

sampling, in itself, is not too easy to grasp nor is it easy to develop the skill and

;
g

insight needed for creating alternative samples of content when the ones in the

curriculum outlines are inappropriate for one reason or another.

Integrating material from disciplines that were not part of the teachers'

own kackgrounds, such as anthropology, caused some difficulty. Although relatively
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little was done formally to provide that background, these teachers did a great deal
of reading to familicrize themselves with it.

All of the ubove strategies require continual diagnosis - a method of inferring
students' ability to think from what they write or say in discussions, a method of
determining the amount of information they can cope with at any given time, a
method of deciding what the bite-size steps are in pacing the learning of new skills,
etc. Although this is difficuit to do under any circumstances, instruction that is
focused on multiple objectives makes the task even more difficult, for then diagnosis
must be multiple also, involving diagnosis of the increments in the maturity of
content, thought processes, skills, and attitudes.

Finally, these experimental teachers needed to learn new skills to extend the
variety of means of learning, such as conducting open-ended discussions, guiding
a socratic dialogue, helping students in interpreting original data, etc.

Training in Strategies for Cognitive Skills

Since cognitive performance was the central focus for the study and the
independent variable in its design, special attention was given to elaborating the

structure of the three cognitive tasks and to the teaching strategies appropriate

for helping students cope with these tasks. Teachers were given a total of
ten days' training. Five full days were spent in a workshop before school opened,
and the balance was spent in half-day sessions through the year.

The work on each cognitive task proceeded in at least two or three steps.

"-First came the analysis of the structure of the task which included the differentiation

of the overt activities, of the covert mental processes, the generic questions for

eliciting them, and the charting of the progressive generic steps in the learning
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process. This analysis was followed by a study of models of effective strategies,
and of common errors in these strategies. Next, the teachers scored a sample
fapescript of a class session, distinguishing the functions of teacher acts and the
levels of thought expressed by students. Finally, each teacher examined his own
tapescript. This procedure was designed to develop skill in devising appropriate
sub-strategies according to the emerging student responses to the generic questions.
These training sessions also served to help teachers develop two sets of
cognitive maps necessary to adequately conduct classroom discussions: one map of
content, the other of the nature of thought processes. The cognitive map of the
content of thought is necessary for guiding thought in relevant directions by,
for instance, distinguishing significant from trivial or irrelevant inferences. Such

a map is especially needed to guide the hypothesizing and predicting in Task 3

where questions such as "What would happen in a desert if it should have all the

water it needed?" are discussed. Since this task stimulates a high degree of diver-

gence and since these predictions and their support do not occur in an orderly
sequence, it is difficult for the teacher to diagnose the meaning of a particular

response or to distinguish random guessing from hypothesizing without a cognitive

map of relevant dimensions of the problem. Since the central task is a double one

t to protect creativity and autoromy of thinking simultaneously with the logic of the
L content - it taxes the teacher's sensitivity to the utmost. The adequacy of the
| teacher's cognitive map is especially critical when dealing with high levels of

abstraction. Analyzing the cognitive maps of the thought processes helped also to

differentiate what types of cognitive operations to expect of certain maturity levels.

For example, since the styles for grouping and labeling vary according to maturity
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and age, a functional classification such as grouping peaches and ice-cream together
because they are eaten together may be appropriate for a second-grader. A third-
grader might be expected to group the same items by class categories, such as food.
On a higher level of skill and maturity, students may be able to manage classifying
by multiple bases.

The tasks and the strategies described above required acquiring @ new curriculum
rationale, acquiring a new perspective on teaching, and mastering new skills. Since
it was impossible to accommodate all that in the total ten days of training, it was
necessary to identify the crucial objectives of the training. Two criteria guided
the selection: what was most fundamental, and what was most difficult to learn.

For example, it took special emphasis to establish a clear relationship between the
objectives and the content on one hand, and the learning experiences on the other.

Teachers who were used to "covering ground" had to be made to feel at ease
omitting certain portions of content which were usually covered, and spending time
on the slow build-up of mental operations that emphasis on thinking requires. Per-
haps the greatest shift in ingrained habits was in the necessity of "waiting out the
students" - waiting for them to come up with a generalization or a basis of categori-
zation rather than supplying it when they hesitated. Teachers found it difficult to
accept the slowness of the process of developing ideas inductively in comparison
to expository teaching of the same ideas. A feacher who is anxious about the final
product finds such preparatory activity as the listing cf specific points, before
launching into explanation and interpretation, a sheer waste of time because the
content produced does not warrant the time and eifort, At such points the temp-

tation to supply what is needed - a generalization, a basis for grouping, or a
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condition for prediction - is great. As long as teachers' expectations are focused
on the final "product" instead of the evolving processes, the pacing required to
develop the appropriate skills inductively seems intolerably slow, if not unproductive.

Practice was also rnzeded in avoiding channeling thought in the direction of
a particular single end point. For example, teachers needed to be freed of the
tendency to teach, when grouping and classifying, a particular classification that
seems desirable to them and thereby teaching the scheme of classification rather
than the processes of classifying. Further, the habit of seeking the "right" answers
created a tendency to close the search when a few students came up with a "right"
generalization without realizing that the rest of the class also needed to practice
generalizing. In this connection, a special problem was fo sensitize teachers to
student use of verbal symbols that have no meaning for them, especially abstract
terms such as "climate ," "weather," "monopoly," and "middle class," without
knowing what phenomena these terms describe or how they are related. Seemingly
the brighter the students, the greater the danger that they use meaningless verbalism
so convincingly that they fool a teacher into believing that their thinking is more
advanced than it is.

A revision was needed also in the concept of the role that specific information
plays in the deve'opment of thinking. The traditional emphasis on acquiring infor-
mation leads to overvaluing it. Out of preference and long habit, teachers tend to
elaborate descriptive information at the expense of processing data, an imbalance
that gets in the way of acquiring cognitive skills. For such teachers, it is difficult
to see that an over-elaboration of detailed information at certain points in instruc-

tion may actually be detrimental to thinking because its abundance tends to blur
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the relationships and block its proper processing. This eagerness to extend specific
information is especially difficult to change because teachers are conditioned to
considering themselyes as conveyors of information and as answer-givers. They
therefore cherish gan abundance of information regardless of its relevance to the
focal concern or its contribution to thought.

Training was needed, also, in ways of organizing a class for productive group
work and in pacing the work of groups. These matters are crucial if the work of
these groups is to eventuate, not in a series of reports, but in discussions in which
material pertaining to the same question, such as agricultural technology, but
secured from different sources, such as references on Argentina and on Bolivia, is
to be compared,

There is no point in pretending that ten days of training is sufficient to master
all these complexities. The chief purpose of these training sessions was to introduce

teachers into ways of learning to learn from continued practice because these concepts

and skills take both time and practice to become adequate. Because some of these
teaching strategies require radical changes in ingrained personal dispositions and
habits, and in the entire perspective on teaching, the full results of training could
not be expected right after training was completed, but only a year or two later.
However, it was evident that even ten days can make an immediate impact on the
methods of teaching, provided that such training fulfills at least three conditions:

1. Gives a reasonable theoretical foundation for the strategy
in terms that teachers can understand.

2. Provides models.

3. Gives opportunities to mobilize self-learning by providing
feedback on their own attempis at these strategies.




CHAPTER V

THE OBJECTIVES AND DESIGN OF THE STUDY

This chapter will discuss the major objectives of the study, the general
design, the ways in which the design of the study implemented these objectives, the
chief hypotheses, the problems that attended this design, and some of the important
assumptions connected with each of the above.

The Macjor Objectives

The central objective of the study was to examine the development of thinking

processes under "optimal conditions defined as follows: 1) a curriculum designed to
emphasize inductive development of basic ideas and to provide systematig opportunities
to practice the skills involved in the three cognitive tasks described in Chapter lli;

2) the use of teaching strategies explicitly focused on the mastery of cognitive skills;

and 3) adequate time in training for the students to undergo a developmental sequence.

| Another objective was to create instruments appropriate for studying the complex
phenomena of thinking as they occur in the classroom and to examine the relationship

of the teaching strategies used to the levels of thinking. This included the necessity
for developing at least a tentative taxonomy of teaching strategies that would extend
the taxonomies produced to date by studies of teaching, including the study that
preceded this one (Taba, Levine and Elzey, 1964).

The E xperimental Design

The theoretical postulates regarding the nature of thought and of teaching
required a study design that permitted collection of data on the differential effects

of each of the above factors. Consequently, the following experimental design was




Group EI

Group E2

Group E3

Group C

established to study the development of thinking:

Experimental Group E1 was to be composed of students who had
had one or more years of exposure to the Contra Costa County
Social Studies Curriculum, and whose teachers received special
training.

Experimental Group E2 was composed of students who were newly
introduced to the Contra Costa curriculum and whose teachers
would receive special training during the study.

Experimental Group E3 was composed of students who were newly
introduced tc the Contra Costa curriculum and whose teachers
were not trained during the study.

Control Group C was to be composed of students exposed to their
usual social studies curriculum and whose teachers were not
involved in training during the study.

It was hypothesized that groups with a greater length of exposure to the curri-

culum and with trained teachers would manifest higher levels of thought. It was

further hypothesized that the combination of these conditions would produce higher

levels of thought at an earlier age than has been found in developmental studies of

children with no special training, and that this acceleration and increment in cogni-

tive functioning would not be limited to students with high ability as measured by
intelligence tests. These hypotheses were based on the assumption that systematic

opportunities to develop and practice the necessary cognitive skills according to

lawful sequences in educational experiences will accelerate the maturation of these

skills as compared to maturation subject only to accumulation of accidental experiences

with these processes and skills.

Specifically, these hypotheses were as follows:

Hypothesis 1: The predicted rank order of gains in interpreting data and

making inferences from social studies data is as follows:

EIDE2DE3DC.
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Hypothesis 2: The predicted rank order of gain in application of social
studies principles is as follows: E1DE25E3>C.

Hypothesis 3: The predicted rank order of the level of thought processes
based on an analysis of classroom discussions is as follows:

E1DE2)E3>C.

Hypothesis 4: There will be no difference among the change scores of the
four groups on a usual social studies achievement (STEP) test.

The Sample

To create a sample, two classes each at the fourth, fifth, and sixth grade
levels were selected for the one control and three experimental conditions, providing
a total of twenty-four classes and 880 students.

The sample was limited to the upper elementary grades because the previous
study revealed that the less mature students had difficulty in understanding and
marking the paper ard pencil fests used as criterion measures. The students were
fairly evenly distributed by grade levels and experimenial conditions. The study
sample was drawn from twenty schools and seven school districts in the San Francisco
Bay area. |

The peculiar requirement of the study, i.e., studying the effects of trained
teachers teaching an experimental curriculum, created special problems for composing
the four groups required by the design of the study.

It was first necessary to select teachers for the E1 and E2 groups who had the
following qualifications:

1. A principal who was willing to release the teacher for at least ten

half-days to participate in fraining, and to provide data on his
students' achievement, |Q, and socio-economic stafus.

2. Willingness on the part of the teachers to follow the curriculum guide

and to make the adaptations necessary fo accommodate the needs of
their own class.




3. Willingness to attend a week-long workshop in August and ten half-day
training sessions during the year.

4, Willingness to have four class discussions tape~recorded.

The teachers were contacted by the field coordinators of the project on the
advice of their administrators and supervisors. Then, from among those willing to
participate, teachers were selected who were interested in studying the rationale,
and who seemed to have motivation to improve their teaching together with sufficient
competence and flexibility to acquire new teaching strategies during a relatively
short training period.

This selection procedure yielded a group of teachers who were heterogeneous
in almost every respect - age, length of experience, amount of training, and content
background. The group was highly motivated and energetic in developing new
teaching strategies for the teaching of thinking.

Selection of the E1 group presented a special problem. At each grade level
only a limited number of classes was available in which the majority of the students h;d
been exposed o the Contra Costa County Social Studies Curriculum during the previous
year. Therefore, the initial step in the selection of a sample was to obtain teachers
and classes for the E1 group. Teachers had to be found who met the criteria and who
would be teaching children with previous experience in this curriculum. Thus, the
characteristics of the sample in this group determined the characteristics to be obtained
in the samples of the other three groups. This manner of selection inevitably introduced
certain imbalances in sample characteristics.

An additional difficulty in the composition of the E1 group appeared after the

study had started. Because of the high mobility of students in California, it is diffi-

cult to promote classes intact. Despite promises to the contrary by the principals,
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the students who had had the Contra Costa curriculum were not promoted as a group
to teachers selected for the E1 group. Thus, the pure E1 group did not materialize
as planned. When the fall testing started, it developed that only two classes in the
E1 group contained a majority of students in the second year of exposure to this
curriculum. This reduced the total population of the E1 group to two fourth-grade
partial classes, that is, to 44 students.

In general, certain problems attend the study of any phenomenon as complex
as classroom learning. Because many variables are operating, it is difficult to
control the various effects on the particular variables being studied. The direct
approach to this problem is to control all relevant variables not directly involved in
the program. This is clearly impossible in a study conducted in a naturalistic class-
room setting.

Another approach is to randomize the influence of these factors. However,
the necessity for matching the characteristics of the E1 group, combined with the

fact that classes - rather than individual studenis - were the natural units of study,

made it impossible to obtain a completely random sample. The only practical approach
was to match the groups as well as possible on the basis of available measures.

To select comparable classes for the E2, E3, and C groups, the mean |Q and
mean grade-placement scores on reading and language were obtained for each class
in the E1 group. Then, from among those recommended for participation in the
study, teachers whose classes were as similar as possible to the classes in the E1
group were selected. Although the match was not perfect, this method provided

some degree of control for initial comparability of the classes. It was possible to

obtain similar distributions on intelligence, achievement, and socio-economic status
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in each of the four groups, (21, E2, E3 and C), but not necessarily in each class.
Therefore, these groups are comparable with respect to the above variables but
individual classes within groups are not. Some classes rated high in IQ and achieve-
ment, while others rated low. The number of classes with high mean achievement,
intelligence, and socio-economic status exceeded the number of classes low in these
characteristics.

In addition, teachers' styles and competencies varied so that there were differences
in the effect of training: some teachers not only mastered the generic techniques well
but invented additional ones, while others followed what they were taught.

An additional problem must be noted in the use of the control group. In any
classroom experiment, the control group is presumably not exposed to experimental
conditions, but is exposed to an undescribed curriculum and teaching sirategies which
presumably differ from those to which the experimental groups are exposed. Since the
guides for the experimental curriculum and the description of teaching strategies were
in the public domain and accessible to anyone who wanted to buy them, contamination
was a special problem with the control group in this study. It is possible that the curri-
culum guides ar' .} =2 me knowledge of the teaching strategies had been available to a
couple of teachers in the control group.

The Criterion Measures

Two sets of instruments were available to secure data on certain fundamental
aspects of thought processes and to accommodate the dynamics of complex thought as
it occurs in the classroom. Both had been developed in the previous study and were

revised for use ir this study. There were two paper and pencil tests , the Social Studies

Inference Test (SSIT) ard the Application of Principles Test (APT). The other
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instrument was a system of coding verbal interaction in the classroom.

Paper and Pencil Tests. The two tests developed in the previous study, the

Social Studies Inference Test (SSIT) and the Application of Principles Test (APT)

(See Appendices A and B), were redeveloped for this study and were administered by a

member of the research staff at the initiation and the conclusion of the one-year
study period. These two tests were administered on separate days and within the
same week. In order to remove the possibility of the teacher's knowledge of the

test affecting his selection of social studies content, he was not present during the
‘nitial administration of these tests. Also, a standardized social studies achievement

test (Sequential Test of Educational Progress: Social Studies , (STEP)) was administered

by the teachers both at the Initiation and af the conclusion of the study .

Since it was clearly impossible to construct several forms of the same test
for the pre- and posttesting, interpretation of the results must include consideration
of the effect that pretesting may have had on learning.

Recording and Analysis of Classroom Interaction. Analysis of classroom inter-

action was the chief source of data on the dynamics of thought and the relationship

of teaching strategies to it. Four classroom discussions at different points in the

school year, each of about an hour's length, were tape-recorded in each of the twenty-
four classrooms. These discussions were focused on the three cognitive tasks: 1) concept
formation, involving grouping and classification; 2) inferring and generalizing from
data; and 3) application of principles. Limited time and finances precluded a pre-

and posttaping of each fask.

Because the curriculum outline projected a detailed sequence of learning

experiences incorporating the cognitive tasks, it was possible to tape each discussion
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at a point when it came naturally in the sequence of learning experiences. The first
discussion, (Cognitive Task 1), was taped during the very first class session devoted to
social studies during the first week of the school year. The next two discussions,
(Cognitive Task 2), was on interpreting a film, "Forgotten Village," which was shown
to all classes in order to get from all of them one set of responses to a common content
stimulus. The third discussion, (also Cognitive Task 2), was one in which the class
compared and contrasted data which individual and committee research had produced
and attempted to generalize from their findings. In the fourth and final discussion,
(Cognitive Task 3), taped late in the school year, students applied previously learned
knowledge to described hypothetical conditions in order to predict consequences. Thus
the discussions were recorded over a span of one school year.

This necessity of recording the three cegnitive tasks at different points in the
year's curriculum sequence was disadvantageous in that the results from each task not
only reflected task differences but also reflected increasing experience with the cognitive
skills. For example, siace the Task 1 discussion involving grouping and classification
was recorded during the first social studies class, the teachers had barely been intro-
duced to the technique of conducting such discussions, and the students were using
skills and thought processes developed under other conditions. In contrast, the Task 3
discussion involving application of principles came at the end of the school year and
presumably reflected experience gained during the entire year in handling these thought

processes. Although it was thus impossible to secure comparative growth data on skills

entailed in each cognitive task, the short duration of the study provided no other alter-
native. However, because each discussion was taped at the same point in the sequence

of learning experiences for each class, it is possible to compare classes and groups of

classes on the same discussion.
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Interpretation of the results must consider the further fact that teachers were
being trained at the same time that their techniques were being recorded. Thus, they
were learning and practicing their skills as the study went on; (See the discussion of
taacher training in Chapter IV). The ideul method would have been to train teachers
during one year, and to give them time to internalize the skills by delaying recording
a discussion until the following year.

A multi-dimensional coding scheme, based on the one in the preceding study,
was used to analyze the transcribed classroom discussion, This new scheme, which
will be set forth in Chapter VIII, was designed to:

1. Code teacher behavior in terms of its pedagogical functions visavis the
development of cognitive processes of the students, describing both the
individual acts and relevant patterns of acts or strategies;

2. Categorize students' responses in a matter that: a) described the nature
of the cognitive operations; b) yielded a direct measure of the quality
or level of these operations; and c) described the degree of the complexity
and abstractness.

3. Assess the nature of the interaction between these.

While it is not easy to analyze the data produced by such a scheme on a precise
quantitative basis, especially since the very model for such an analysis had to be created,
a number of considerations hud suggested the necessity for it.

It was our hypothesis that under the twin impact of curriculum and teaching
strategies designed for an explicit emphasis on cognitive learning, students would master

»formal operations of thought at an earlier age than is suggested by studies conducted with

untrained children. This focus set several criteria for the method of recording and of

analyzing classroom interaction.




73

The concept of teaching and learning as a dynamic transaction ketween teachers
and students required that the code permit an assessment of the impact of teaching acts
on the nature of thinking expressed by students. It was therefore necessary that the
coding scheme describe the teacher acts and the sequences and patterns of these acts
in light of the pedagogical functions they served and, at the same time, permit an
assessment of these functions in terms of their impact on student thinking. The theore-
tical ideas about the nature of the development of thought dictated still other criteria.
For example, the concept of a cycle of assimilation and accommodation in thinking
called for a scheme which expressed a difference between teacher acts which encourage
extension of thought on' the same level (assimilation) and those that call for transfor-
mation of thought from level to level (accommodation). The activity principle of the
development of thinking required a differentiation between teaching acts that control
and those that open up thought.

In order to assess growth, provisions were needed in the coding and the analysis
of data for assessing levels of thought both within and across the three cognitive tasks.
Since the cognitive tasks themselves represented an ascending hierarchy of complexity
and difficulty, some means had to be found to describe the quality of thought across
these tasks that reflected this hierarchy and reflected transitions from one level to
another. In addition, each cognitive task involved certain unique processes and
sequences, something like its own logic of operations and sequences, important enough
to be reflected in the coding scheme. For this reason, it was decided to treat each
cognitive task as a separate entity in coding and to deal with the problem of change

across cognitive tasks by designing an appropriate method of analyzing the data.

(See ChapteriX).
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The concept of teaching as a set of complex strategies required that the
coding scheme be able to reflect not only the frequencies of the types of teacher
acts, but also their combinations, sequences, and patterns. Because it only measured
the frequency of certain teacher acts, the code used in the previous study was not
sufficient to describe the effect of teaching on thought development. It was evident

that the timing and duration of these acts , as combined in a teaching strategy, was

the chief determinant in the total effect on thought. (See Chapter X ). The scheme
needed refinement to yield data not only on the frequency of teaching acts, but

also on the patterning of these acts. In order to assess the effect of the teaching, it
seemed necessary fo identify the modules or small cycles of strategies and then ta
describe the ways in which the teachers combined these modules. For instance, if

a teacher summarizes inferences produced up fo a certain point, and then seeks infer-
ences on d hi'gher level, the act has a different effect than does seeking higher level
inferences without such a summary.

It seemed obvious that such a three-dimensional analysis would not permit a
very refined differentiation within each category of coding, without making the coding
task overly difficult. It was also possible that an overly large number of code distinc-
tions would not permit generalized findings.

In the process of experimentation with, and revision of, the coding scheme,

several categories of analysis were tried and discarded. Among these was an attempt

to differentiate between different forms of expression, such as questions and statements,
and an attempt to identify the nature of errors and fallacies of thought, such as appeal
to authority, overcautiousness, irrelevance.

Because the study was designed to differentiate the comparativ : effects of




several variables - the training of teachers, the curriculum, and the degree of experience
students had with the curriculum under trained feachers - it was impossible to control
all factors sufficiently. Also, since testing and training were contiguous, it s’eemed
that the study would still retain an exploratory character and could not be viewed as an
experimental study in the strict sense of that term.

The sensitivity and stability of the instruments is always a problem in studying
complex phenomena of learning and change. The measurement of change requires instru-
ments which are more sensitive than is necessary for the measurement of a static condition.

All criterion measures (the Social Studies Inference Test, the Application of Principles

Test, and the system of coding classroom interaction) had certain deficiencies in this

respect.

Procedures for Securing Auxiliary Data

The data on chronological age, intelligence test scores, reading and language
achievement test scores, and socio-economic status, were supplied by teachers in the
fall of 1964.

Different tests of mental ability had been used in the participating schools.

Among the intelligence tests were the following: Lorge-Thorndike Intelligence Test,

Kuhlman-Anderson Intelligence Test, California Test of Mental Maturity, Hznman-

Nelson Tests of Mental Ability, Otis Group Intelligence Scale, and Wecksler Intelli-

gence Scale for Children. Because it was not possible to administer additional mental

ability tests, it was necessary to do all group matching on the basis of scores from these
different instruments. An additional complication was that some of the fests had been
administered at different times. Because students were matched on chronological age

and mental age as well as 1Q, it was necessary to extrapolate to obtain estimates of
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current mental ages, although the investigators were aware of the problems and errors
that this method of extrapolation introduced. IQ was assumed to be constant; current
chronological ages were obtained, and estimates of current mental age were obtained
by applying the standard IQ equation for mental age.

The achievement tests used were: Stanford Achievement Tests, California

Achievement Tests and lowa Test of Basic Skills. Some of these scores were not current

and raw scores were not available. Therefore it was necessary to use grade placement
scores and extrapolate some of them to obtain estimates of current levels of performance.
To do this, the interval (in months used to compute grade placements) between time of
testing and time of matching was added to each student's score. For example, if a
student's grade placement score was 4.8 and six months had elapsed since time of fest-
ing, his extrapolated score would be 5.4 (4.8 +0.6 =5 A4).

To determine the socio-economic status, the nature of the job of the major
wage earner in the family was used as the index. Information on these jobs was compiled
by teachers from entry cards and supplemented, when necessary, by interviews with
students. This information was then judged on the revised Warner scale,* a point rating
scale developed in Chicago and grouped into three major class categories of social
status for reporting as shown in Table 1 (I - 2 = upper, 3 = middle, and 4 - 5 = lower).

The Characteristics of the Sample

Table 1 shows the initial data on which the experimental and control groups
were matched. The number of students in each group is substantially larger than shown
i1 later tables because of student attrition due to absences and transfers which occurred
between initial and final testing. When interpreting the data in Table 1, one should

bear in mind the problems in data collection and extrapolation previously described.

* Reported in Research Memorandum, Report No. 3, on the Chicago Tribune
Sample Census. February, 1956.
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For those reasons no tests of statistical significance were performed, and all matching
was done by inspection.

Intelligence. - The groups themselves were very similar on the basis of average

IQ, but classes within groups were divergent. The greatest difference occurred in
group E3, where the mean 1Q for the fifth grade was substantially higher than for the
sixth grade. These classes were also substantially different from the fifth and sixth
grade classes in other groups. The mean of the control group (C) was slightly lower
than the means for other groups.

Reading and language achievement. - As would be expected, the mean scores

on these two measures paralleled each other and, for practical purposes, they can be
considered together. The mean score for the control group (C) was lower than for any
of the experimental groups, which were similar to each other. As with intelligence,
the fifth grade in group E3 had a higher mean score than the sixth grade.

Socio-economic siatus. - The highest proportion of students from high socio-

economic families occurred in group E2. The lowest proportion of students from high
socio-economic families occurred in the control group. The proportions of students
from middle socio-economic families were about equal in all four groups. Even wider
varializ:s in socio-economic distribution were encountered between different classes.
For example, only 2% of the students in the sixth grade, in group E3, came from high
socio~economic families, but 74% of the students in the sixth grade of group E2 came
from such families.

These data indicate the extent to which the groups, and especially classes
within groups, differed on the variables shown in Table 1. However the group differ-

ences, except for socio-economic status, are not great enough to cause concern and

the pattern of differences was the same for all variables.
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Table 1

Means and Standard Deviations for Student
Characteristics for the Four Groups by Grade Level

Group Grade CA IQ READ* LANG** SOCIO-ECON***
N X sb X sSbD X 5D X SD 1-2 3 4-5
El 4 65 112.5 4.6 112.8 14.3 5.8 1.5 6.0 1.6 26% 20% 53%
5 67 124.8 3.9 113.9 14.1 6.6 1.7 6.7 1.8 24% 27% 47%
6 63 137.1 5.4 117.3 15.0 6.9 2.1 6.9 2.3 32% 26% 40%
T 195 124.7 11.0 114.6 14.6 6.4 1.8 6.5 1.9 28% 25% 48%
E2 4 66 110.3 14.4 112.2 12.4 4.9 1.4 4.2 1.2 25% 30% 43%
5 62 122.5 5.5 115.5 13.7 6.4 1.7 7.2 1.9 53% 25% 19%
6 764 132.1 5.5 118.2 12.6 7.6 1.5 7.8 1.8 74% 18% 6%
T 190 121.513.1 115.4 13.1 6.3 1.9 6.4 2.3 51% 25% 24%
E3 4 71 111.3 5.0 119.9 15.6 5.1 1.0 4.7 0.9 50% 18% 30%
5 69 125.5 4.2 120.1 11.2 7.3 1.3 7.4 1.3 33% 34% 30%
6 69 141.3 6.6 98.0 12.8 5.8 1.6 5.7 1.4 2% 18% 78%
T 206 125.7 13.3 112.5 16.8 6.2 1.6 6.0 1.7 30% 24% 48%
C 4 69 112.8 5.2 112.2 13.04.2 1.2 4.2 1.2 18% 32% 48%
5 62 125.0 5.0 103.1 19.1 4.7 1.6 4.9 1.6 6% 20% 72%
6 61 136.1 5.4 107.6 15.1 6.4 1.4 7.0 1.5 20% 18% 60%
T 189 124.0 10.9 107.8 16.3 5.0 1.7 5.3 1.9 15% 24% 60%

* Number of students at grade level.

** The reading and language grade placement scores were obtained as of the end
of the preceding school year or for the beginning of the current year. Means
and standard deviations represent achievement level in school years and
months, e.g., 6.7 =6 years and 7 months.

*** gocio-economic data is presented in percentage of students falling into each
category, as determined by the revised Warner Scale. Category 1-2 indicates
high, 3 middle, and 4-5 low socio-economic status.

All other data given in means and standard deviations.




79

Table 2 shows the initial data on the Social Studies Inference Test (SSIT),

the Application of Principles Test (APT), and the Sequential Tests of Educational

Progress: Social Studies, (STEP). Some of the group and class means were signifi-

cantly different from each other. These differences are not enumerated separately

because the final analyses to determine effects of the curriculum were performed by

analysis of covariance. In the final analysis, each pretest score was used as the

covariate for the corresponding posttest analysis. These will be discussed in a later

section.




Table 2

Means and Standard Deviations for PreTest Scores on SSIT, APT, and STEP Tests

STEP
Social Studies

APT

SSIT

SD

X

SD N

IR

SD

1+D

oG

SD

Group Grade N X

62 46.0 15.2

1.8 6.4 2.2

6112.7 3.9 6.9 2.8 8.7 3.8 6.9 2.3 18.67 5.77 61 23.5 4.0 7.4

6313.0 3.6 7.7 2.4 9.9 3.6 3.

4
5

El

2.2 5.8 2.0 64 63.4 19.0

6 2.5 20.75 4.90 62 25.1 4.8 7.1
2.5 23.28 4,93 57 28.0 4.55.8 2

62 68.2 22.2
188 59.2 21.3

5.4 2.0

.3

61 14.1 3.8 8.9 2.3 9.7 3.4 5.1

185 13.2 3.8 7.9 2.6 9.5 3.

6

54 18025.5 4.8 6.8 2.2 5.9 2.1

6 5.9 2.6 20.90 5.

T

64 53.2 15.6

9.2 6.2 8.6 57 72.4 20.7

2.0 6.3 2.2

9.9 3.4 5.7 2.6 18.83 5.15 61 23.6 5.27.4

8.6 3.7 5.2 2.

6412.1 3.3 6.7 2.6
5915.4 3.7 8.6 2.4

4
5

E2

5 23.97 5,17 59 29.7 8.3 7.1

45 1.9 65 92.7 20.2

9 7.06.5 5.6 5.7 5.2 186 72.9 25.0

2 94.72 4.88 62 30.5 4.95.0 2.1

8.8 3.6 4.5 2.
2.5 23.15 6.05 182 27.

6416.2 3.8 10.5 2.1
T 18714.6 4.0 8.6 2.9 9.1 3.6 5.1

6

71 56.8 17.6
69 74.9 22.7

E3

68 66.0 21.0
208 65.8 21.8

2.2

1 4.9 6.6 2.2 5.8 2.1

6913.6 3.2 8.1
19313.5 3.4 8.3 2.4 9.4 4.1

6

5.7 2.2 21.74 4.92 20 26.

T

67 48.7 13.3

17.59 5.11 66 22.6 3.5 7.4 2.5 7.2 1.9

2 3.8 6.4 2.411.5 4.5 5.9 2.1

66 11.

4
5
6

60 49.4 15.0

6.7 1.8

9.4 17.77 5.25 60 23.9 4.7 6.8 2.4

6011.0 3.6 6.8 2.411.3 45 5.8

61 13.1 3.
18711.7 3.8 7.0 2.

64 69.9 22.8
191 56.0 20.1

5.7 1.8

4 4,7 6.8 2.4 6.5 1.9

.8 4.7 6.3 2.1

1.9 20.79 5.10 62 26

6 7.8 2.2 10.8 3.9 5.2

2 18.71 5.36 188 24.

411.2 43 5.7 2.

T

Note. - Abbreviations are as follows

ion.

t

1ZzQ

QG = OverGeneral
Generalizat

C = Caution.

ion.

t
Iscr

Iscrimina

D=D
Sum of Inference + D

| = Inference.

1+ D

IR = lrrelevant.

= Error.

E

1on.

G =

ion.

iminat




81

CHAPTER VI

CRITER!ON TESTS OF THINKING PROCESSES *

This chapter presents the rationale, development, and properties of the

Social Studies Inference Test (see Appendix A) and the Application of Principles Test

(see Appendix B). These tests relate to two major objectives of the curriculum, the
ability to interpret data and apply principles to new phenomena. Because of the
limited manner in which responses can be obtained from young children in a group
situation, it was necessary to construct both tests so that the students selected their
responses from a list of predetermined alternatives. The tests of the hypotheses rele-
vant to the SSIT, the APT, and the STEP Social Studies Test, are also reported in
this chapter.

The Social Studies Inference Test

The Social Studies Inference Test, hereafter referred to as SSIT, is designed to

measure several aspects of the processes involved in drawing inferences from data which

are unfamiliar to the students. The test yields scores on the following:

1. The ability to discriminate between the various items given in
the test problem;

2. The ability to draw inferences or "to go beyond that which is given;"

3. The ability to recognize the limits of the data and to refrain from
overgeneralizing or, conversely, from being over-cautious; and

4, The tendency to make errors which represent contradictions to that
provided or suggested by the data.

This test assesses the student's ability to interpret what is given in a situation

and to make judgments regarding the validity of inferences from these data. The

*

This chapter represents the work of Samuel Levine and Freeman F. Elzey.
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student is presented with a story describing a situation in which certain behaviors or
events are interrelated. Following the story, a number of alternative inferences are
presented which vary in their degree of plausibility or the probability of occurrence.
The inferences are the test items and are predicted on generalizations around which
the situations are written. In effect, the descriptive stories contain information that
permits the child to select "valid" inferences if he knows or understands the basic
generalization of which the data are specific instances.

The SSIT provides an indirect test of the individual's ability to generalize.
For example, having formed the generalization that occupations follow family lines
*n non-literate societies, the student should be able to make inferences about all
males in a particular family or predict the occupation of unborn males of a particular

family. Schematically, the model for the SSIT is as follows:

SITUATION
(Observafions/Facfs) 4 Induction

¥
Discrimination I

Generalization

11

N
Inferences
Caution
Over-generalization

<1 Deduction

A

Figure 1 Model for Social Studies Inference Test (SSIT)
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The Substantive Nature of The Test. The SSIT is designed to yield four scores:

Discrimination (D), Inference (I), Caution (C), and Over-generalization (OG).*

It consists of 13 situations with a total of 59 items: 15 Discrimination items, 17 Over-
generalization items, and 27 items scored as either Inference or Caution, depending
upon the response to the item. Furthermore, two of the Over-generalization items
can also be scored as Caution, so the OG and C scores are not independent. The
student responds to the items by indicating whether he believes a statement to be
probably true, probably false, or that the data are equivocal and there is no way of
determining whether the statement is likely to be true or false. Thus, the student

has the choice of responding to each statement by marking it as Probably True,

(PT) Probably False, (PF) or Can't Tell (CT).

In order to make a correcr inference, the child must discriminate the parti-
culars in a given situation and, by the process of abstraction, inductively arrive at
the concepts and generalizations around which the situations are written. He must
also be able to relate points from his previous knowledge and make appropriate com-
parisons either in the form of extrapolation or interpolation. Finally, he needs to
make judgments about the limits of data,

Discrimination Score. The Discrimination items are designed to assess the
student's ability to distinguish one event or object from another. In this test, dis-

crimination includes the recognition of facts and ideas presented in a situation.

This process is akin fo distinguishing between relevant and irrelevant data, relevance

always being determined within the context of a given situation. For example, the

*

Some aspects of interpretation of data included in these t¢ ts are
similar to those included in the Eight-Year Study and reported in Smith
and Tyler (1942).
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age of the child in a situation may or may not be relevant depending on whether age
is related o concepts critical to making particular inferences, In a society where
reading and writing are not stressed, the fact that the child is beyond "school age"
has little bearing on concepts dealing with literacy. However, in a society where
the individual's competence is primarily expressed in symbolic form, concepts dealing
with literacy are central to judging competency. In such a society, the individual
interpreting data will look for criteria relevant to literacy, age being one of these.
Discrimination thus aids in the process of abstraction, the latter being critical to
generalization. Once the individual has abstracted the essentials of the situation,
he can then interrelate the conceprs so formed, and use them to arrive at generaliza-
tions.

It would be expected that individuals who are good data discriminators, in
the sense just discussed, would be better at judging the plausibility of an inference
than poor data discriminators. Further, the individual who is a good data discrimina-
tor would be less likely to be overcautious in making inferences than the poor data
discriminator. That is, there would be a negative relationship between the Discrimi-
nation test scores and the Over=-caution test scores.

Because the Discrimination items are designed to assess the child's ability to
determine what is presented in the situation, his score for a particular item should
i ndicate whether he can accurately assess what is given in the situation. These items
are not measures of recall. They require some interpretation, although they are not
classified as inferences. The Discrimination items restate what is given rather than
go beyond what is given in the situation. .The student responds to each item by

choosing either Probably True, Probably False, or Can't Tell. For each item, only
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one of these choices is correct, the other two being considered as errors. The Discrimi-
nation score is the sum of correct responses for these items.

Inference Score. The Inference items are designed to measure the student's
ability to make inferences from data, including the logical operations of interpolating,
extrapolating, predicting, hypothesizing, and explaining. In interpreting data the
student is required to make inferences with respect to:a) how he or another individual
is likely to behave under given circumstances; b) whether an event will or will not
occur; and c) whether an event is responsible for the occurrence of another event,

For a given inference, only one of the alternatives Probably True, Probably False,

or Can't Tell is correct. The Inference score is derived by summing the correct alterna-
tives for inference items.
Caution Score. Where the nature of the data is such that the most plausible

answer is either Probably True or Probably False and the subject selects Can't Tell, he

is considered overcautious. The probabilistic nature of any inference permits the
student to select Can't Tell. However, many of the items are of such a nature that an
inference from the data can be defended either on deductive grounds or as a reasonable
extrapolation from the data. Caution appears to be related to an individual's person-
alistic style of approaching data. It represents a tendency to avoid taking a risk,
A student who can discriminate fairly well may be overcautious if he has learned this
style or is afraid of going beyond that which is given.

Over-Generalization Score. The most prevelant types of generalizations in
the social sciences are over-inclusion and stereotyping. Stereotyping is usually
involved when people or some aspect of human behavior is the referrent. Vinacke (1949,

p . 265)states that stereotyping occurs when there is "a tendency to attribute generalized
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and simplified characteristics to a group of people in the form of verbal label.”
McDonald (1959, p. 157) points out that *Stereotypes are developed because the
individual does not think critically, does not observe, does not analyze.” That is,
the individual has formed concepts based on inadequate experience and, therefore,
categorizes indiscriminately.

The individual who over-generalizes uses little empirical data and arrives
at conclusions with minimal evidence. He may do so for two kinds of reasons:
a) his prior sets tend to dominate the data; therefore, he would be a poor data discrimi-
nator; or b) he may be an individual who discriminates well, but has a set to go beyond
the data.

Example of @ Test Situation. An exampie of one situation in the SSIT, and

the kind of test scores that are derived, is presented below:
Pambo is fwelve years old. There are no schools where Pambo lives.

He does not read or write. He fishes with his father every day. Pambo

is learning to cut bark from trees in order to make a canoe. His father

teaches him many things and is proud of how well Pambo can do them.

Tom is also twelve years old. He works hard at school and gets good
grades. When he comes home from school he reads his books so that he

will learn things that will help him.

The basic generalization around which the Pambo and Tom situation is
written is: Many activities of primitive people are carried on through the family
and/or tribe, whereas modern communities provide for these activities through organized
institutions. From this, it is possible to make deductions about fa;nily structure, how

learning occurs (actual versus vicarious experiences), and occupational choice.




ltem 17 Tom is smarter than Pambo

This item is designed to determine whether the child will accept the over-
generalization. If he indicates that the inference is probably true, it seems clear
that he does rot recognize that, in some cultures, reading and writing are not essential
and hence not valued. The student has not formed an adequate concept of the diver-
sity of cultural demand in regard to the kind of competence required. If the child
over-generalizes about all cultures or societies having schools that stress reading and
writing, he will also stereotype all people who cannot read and write as stupid. His

thinking may be characterized as follows:

Premise: All children after a certain age go to school.
Premise: Smart people can read and write.
Premise: Most children who go to school learn to read and write.

Conclusion: If a child does not know how to read and write and is of school

age, he must be stupid (intellectually dull).

ltem 18. Pambo's father can read and write.

Considering the fact that there are no schools in this society and that his
child cannot read and write, the most likely inference is that the father, too, cannot
read and write. The manner in which the father pursues his occupation and the things
he teaches his son could all point to this society as primitive. If the child selects

Probably False, his response is accurate and he obtains one point on Inference; if he

selects Can't Tell , his response is considered cautious and he obtains one point on

Caution.

ltem 22. Tom reads every day because he is behind in his school work.

This item contradicts the data which indicates that Tom gets good grades.

e et

|
i
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The item is a restatement of what is given in the situation and is therefore a discrimi-

nation item. If the child selects either Probably True or Can't Tell, his response is

considered as an error. If he responds by marking Probably False, he is given one

point on Discrimination.

Test Development Procedures. An earlier version of the SSIT was used in a

previous study conducted by the principal investigator (Taba, Levine and Elzey, 1964).
A summary of the item sampling and pretest procedures follows.

To develop the test items, a number of situations or stories were written
around a sample of generalizations for each grade level from four through six. The
situations and inferences (test items) were reviewed by subject matter supervisors of
grade levels in which the generalizations were taught, as well as by members of the
faculty of San Francisco State College who train feachers in social studies. This
procedure aided in clarifying the stories, provided a check on vocabulary level and
the adequacy of the story to elicit the required generalizations. Inferences were
reviewed in order to determine the justification for scoring a response as either Inference,
Discrimination, Caution, or Over-generalization. Inferences that could not be
defended in terms of the rationdle of the particular score to which it would contribute
were eliminated. The situations and test items were then pre-tested both in group
testing and in individual testing.

The situation was administered to a group of older subjects who had completed
the grades to which the generalizations apply. This procedure was helpful in identify-
ing ambiguous, irrelevant, and overly difficult items.

At various stages in the initial development of the test, individual children

were asked fo respond to the situations. They read the situations out loud and judged
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each inference as Probably True, Probably False, or Can't Tell. They were then asked

to give a reason for the answer they selected. This entire procedure was tape recorded
and provided « check on readability, vocabulary leve!l, and whether children provided
appropriate generalizations for explaining their choices. The children selected for
this procedure were of both sexes and at various levels of intelligence. Test situations
and items were re-written, deleted, or new ones added as suggested by the results of
this procedure. Based upon an item analysis of the earlier version of the SSIT, new
situations and items were writien and pretested as indicated above.,

Test Properties. This section reports the SSIT reliability and stability coeffi-

cients, the correlations between student characteristics and achievement and SSIT
scores, and the intercorrelations between the various components of the SSIT.

Reliability. Table 3 reports the pre- and postiest odd-even correlation coeffi-
cients for the combi ned samples for each of the components of the present SSIT and the
previous form of SSIT. The coefficients are moderately high and are of approximately
the same magnitude for the pre~ and posttest scores.,

An effort was made to get more breadth in the situations included in the form
of the SSIT used for this study than in the form used in the previous study. This effort
led to a test that was less internally consistent than the previous form of the test.

Stability Coefficients. The stability coefficients between pre- and posttest
scores for the SSIT are reporféd in Table4 . The time period between pre- and post-
testing was approximately nine months. These coefficients are relatively low as
compared with the STEP Social Studies Test for which the pre-post coefficient was

.74. The correlations were of approximately the same magnitude for each component

and each of the experimental and the control groups. The low stability coefficients
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Table 3

Odd-Even Reliability Coefficients* for
Pre- and Posttest of Present SSIT and for
Previous SSIT

Present SSIT Previous SSIT
Pretest Posttest Pretest
(N=752) (N=752) (N=398)
| 61 .68 85
D .58 .69 72
OG .45 .54 .73

* Pearson Product-moment correlations corrected by Spearman - Brown
Prophecy Formula

might be explained on either of two grounds: 1) there was considerable shifting
within the groups due to the influences of the curriculum; and 2) there was consider-
able shifting within the groups due to the relatively high error of measurement of the
tests. The second explanation is the more likely because the reliability indices of
cach test were low and the means for pre- and posttesting were not significantly
different from each other. The means and correlation coefficients showed as much
shift for the control as for the experimental groups.

Relationship Betwezn Student Characteristics and SSIT. The pre- and posttest
correlations between initial scores on Chronological Age, (CA), Mental Age, (MA),

~Intelligence Quotient, (IQ), and Socio-Economic Status (S-E) are reported for each




Table4

P re- and Posttest Correlations
(Stability Coefficients) for SSIT for each study group

Group N | D G

El 115 .38 .50 .34
E2 102 Sl .43 43
E3 119 .39 .44 .33
C 96 .39 29 21

Note . - Abbreviations for scores are as follows:

| = |nference
D = Discrimination
OG = Overgeneralization ,

study group in Table 5. Because none of the correlations between these variables and
change scores on SSIT differ from zero, they are not reported. However, the corre-
lations with MA, 1Q, and CA are reported for SSIT pretest scores because, in some
groups, the 1Q did not increase regularly with an increase in CA. Under these condi-
tions, it is reasonable to expect that either CA or MA, but not both, will be more
highly correlated with the criterion.

In general, the correlations between these variables and the SSIT are low,
even though many are statistically significant from zero. The differences in magni-
tude of the pre- and posttest correlations with student characteristics are not statistically

significant.,

The relatively low correlations between CA and the components of S5IT were
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unexpected. It had been hypothesized that the ability to discriminate, to infer, and
to generalize would increase with age, apart from increments due to the introduction
of the Contra Costa County Social Studies Curriculum. This effect is probably due to
the fact that, in some classes (particularly in the E3 group), the mental ages did not
increase proportionately with chronological age. This suggests that the ability to
use complex intellectual processes may not necessa.i:y develop at later chronological
ages without special training, regardless of relative mental ability.

Correlations between Achievement Tests and SSIT. The pre- and posttest
correlations between the SSIT scores and reading, language, and the STEP Social
Studies Test scores for each study group are reported in Table 6 . The correlations for
Inference and Discrimination of the SSIT are positive. However, the correlations
between the achievement test scores and Over-generalization are negative. The
correlations for Inference ore somewhat lower than for the Discrimination component
and are stable from pre- to posttest.

The correlations between the achievement test scores and change scores on the
components of SSIT did not differ from zero. This probably can be explained by the
fact that the amount of change for the groups included in the study was rather small.
The same pattern occurred for (APT) test. Additional discussion of this effect can be
found in the section on this test.

Intercorrelations Between SSIT Components for Pre— and Posttest Separately .
The intercorrelations between the components of SSIT for the pre- and posttests are
presented in Table 7. The intercorrelations at each of these time poinfs were approxi-
mately of the same magnitude and in the predicted direction. That is, individuals

who tend to be high on Discrimination also tend to be high on Inference and low on




Table 5

Correlations Between Student Characteristics
And Pre- And Posttest Scores

on SSIT!
Pre Test Post Test
Group N | D oG I D oG
CA El 115 .12 A5 -.25 A7 .09 -.05
E2 102 .33 .40 -.02 .42 .48 -.06
E3 119 .00 .02 12 -.15 -.04 .09
C 96 .16 32 -.12 .32 .25 -.15
MA El 115 .29 35 -.22 .25 .36 -.26
E2 102 .30 44 -,22 .39 .42 -.29
E3 119 .26 47  -.32 .23 .42 -.29
C 96 .30 .43  -.01 .39 .39 -.22
IQ El 115 .26 31 -.07 .18 .36 -.27
E2 102 .24 .38 -.23 .30 .40 -.21
E3 119 21 .36 .34 .30 .37 -.30
C 96 .22 .25 10 A7 .25 -.13
S-E2 El 115 -.16 -.17 -.03 -.06 -.14 21
E2 102 -.28 -.30 13 - .33 -.34 .26
E3 119 -.12  -.11 .33 -.26 -.21 19
C 96 .20 -.24 .04 .06 -.14 -.01
1
Note. - Abbreviations for scores on the Social Studies Inference Test
are as follows: | = Inference, D = Discrimination,
OG = Overgeneralization.
2 Lower Socio-Economic groups are assigned scores with higher numeric
values.
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Table 6
Correlations Between Achievement Tests

And SSIT
For Pre= And Posttest Scores

PreTest PostTest

Groep N [ D oG | D OG

READ El 115 .37 .50 -.21 26 44 -.15

E2 102 .42 .51 -.22 .43 .46 -.28

E3 119 .26 .53 -.29 24 .39 -.17

C 9% .34 .50 -.08 A1 44 =19

'[ LANG El 115 .28 .44 -.16 21 .44 -.18

| E2 . 102 .57 .49 -.10 42 42 -.34

E E3 119 .15 .43 -.26 Jd1 .34 -3

: C 9% .28 .46 -.04 33 .45 -.24
|

STEP  El 115 .37 .52 -.29 30 .44 -.23

E2 102 .49 .57 -.23 46 49 -.32

E E3 119 .28 .54 -.34 26 56 -.25

t C 9% .35 .43 -.03 45 .54 -.20
|
|

Note . - Abbreviations for scores on Social Studies Inference Test are
as follows:

| = Inference

D = Discrimination

oG = Overgeneralization
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Overgeneralization. The difference between Discrimination and Overgeneralization
is the most distinct because all these coefficients are negative, six are statistically
significant beyond the .01 level, and two are significant beyond the .05 level.

In spite of low stability coefficients, the relationships between the components

were not statistically different between pre- and posttesting.

Table 7

Intercorrelations Between the Components of SSIT
For Pre~ And Posttest Scores

Pre-SSIT Post=SSIT
Group N |-D I-OG D-0OG |-D I-OG D-0G
El 115 .34 .18 -.23 .25 13 -.27
E2 102 .50 .20 -.52 .55 .08 -.32
E3 119 .43 .05 -.32 .37 .21 -.30
C 96 .49 .31 -.32 .53 .02 -.19

Note., - Abbreviations for scores on Social Studies Inference Test are

as follows:

| = Inference

D = Discrimination

oG = Overgeneralization

Application of Principles Test

In the Application of Principles Test, (APT), as in the SSIT, the student is

given a situation in the form of a short paragraph which contains data relevant to
social studies. These situations relate to the concepts and generalizations included

in the curriculum for grade levels four, five, and six. If the student has learned
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these concepts and generalizations, he should be able to recognize which of them
apply to the situation, even though the situation itself is new to him. Applying a
generalization to a situation in this instance is tantamount to selecting the generalizea-
tion which best explains the occurrences or event in the situation.

Substantive Nature of the Test. Operationally, after the situation is read to

the student by the examiner, he is then read four generalizations. These generaliza-

tions have been written so that each situation has a correct generalization at a low’
order of abstraction or explanation, a correct generalization at a high order of abstrac-
tion, a correct generalization that is irrelevant to the situation and therefore not
explanatory, and a relevant but incorrect generalization. The student is requested to
select the two generalizations that he thinks best explains the events in the situation.
He is asked to blacken the space on a Mark Sense card labeled "1st choice” for the
best explanation and then blacken the space labeled "2nd choice" for the next best

explanation.

The score obtained from the APT is a Generalization Score based on the number
and order of correct generalizations selected. For each situation, the possible scores
range from zero to three. Points are assigned as follows:

3 points:  Selection of the high order correct generalization as Ist
choice and selection of the low order correct generaliza-
tion as 2nd choice

2 points:  Selection of the low order correct generalization as Ist
choice and selection of the high order correct generaliza-
tion as 2nd choice, or selection of high order correct
generalization as 1st choice and selection of either the
‘ncorrect or irrelevant generalization as 2nd choice

1 point: Selection of either the incorrect or irrelevant generalization
as 1st choice and selection of either the low or high order
correct generalization as 2nd choice, or selection of the
low order correct generalization as 1st choice and selection
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of either the incorrect or irrelevant generalization as 2nd
choice

No points: Selection of the incorrect and/or irrelevant generalizations
as the 1st and 2nd choices, regardless of order of selection.

The APT contains 7 situations and 8 items to which the child must make 16
responses. Based on the scoring scheme presented above, the range of possible scores

is from O to 48 points.

Example of a Test Situation. An example of one situation in the APT and

the basis for scoring the child's responses is presented below *:
Pambo And Tom

Pambo is twelve years old. There are no schools where Pambo
loves. He does not read and write. He fishes with his father every day.
Pambo is learning to make canoes from tree bark. His father teaches him
many things and is proud of how well Pambo can do them.

Tom is also twelve years old. He works hard at school and gets good
grades. When he comes home from school he reads his books so that he will

learn things that will help him.

One day Pambo and his family moved to the city where Tom lives.
Pambo and Tom became good friends.

5. Tom helps Pambo learn to read but Pambo does not teach Tom how
to build canoes

Iy

A. because certain things that are important in some
cultures are not important in others.

B. because people of modern cultures tend to teach the
people of primitive cultures instead of learing from them.

C. because a newcomer to a culture has difficulty in learning
the ways of that culture.

D. because people who come from primitive cultures are not
as smart as people living in modern cultures.

This particular situation is identical to the one included in the SSIT,
except that in the APT Pambo moves to the city where Tom lives. It is this
latter point that is used as the basis for leading into the generalizations.
Not all of the APT situations were developed from SSIT situations.
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In this example, response A is scored as the higher order generalization,
response B is scored as the lower order generalization, response C is scored as an

irrelevant generalization, and response D is scored as an incorrect generalization.

That is, D ‘s considered incorrect because "smartness" is determined within the
context of specific cultural requirements. 1t would certainly be an overgeneraliza-
tion to infer anything about the intelligence of people living in "modern” and
"primitive" cultures from the data. Cis irrelevant, not because it may lack intrinsic
validity but because it does not adequately explain the relative status of Tom and

Pambo. B is explanatory insofar as the immediate situation is concerned but is

more restricted in its generality than A,

Test Development Procedures. In addition to the items having substantive

characteristics specified previously, items were selected according to whether or not
they differentiated between fourth and sixth graders on the pretest. This was done
to insure that the test would show increases over time. Furthermore, only items

that elicited a relatively high frequency of responses to all alternatives were chosen.

ltems that did not meet these criteria were either discarded or rewritten. The final
form of the test was checked by six faculty members, each of whom made independent

judgments as to whether an item alternative was a generalization of low or high order,

irrelevant, or incorrect.

Test Properties. This section reports the APT reliability and stability

coefficients and the correlations between student characteristics, achievement, and

the APT Generalization Score.

Reliability. Table 8 reports the pre- and posttest odd-even reliability

coefficients for the combined samples for the APT Generalization Score. These
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coefficients are moderately high and the increase from the pre- to posttest was not
statistically significant. It may be that this increase was due to a test-retest effect.

These coefficients are approximately of the same magnitude as those for the components

of the SSIT.
Table 8
*
Odd-Even Reliability Coefficients for
the APT
Generalization Score
PreTest PostTest
(N=716) (N=727)
.60 73
*

Pearson Product-moment correlations corrected by Spearman-Brown
Prophecy Formula.

Stability Coefficients. The stability coefficients reported in Table 9 are
between the pre- and posttest APT Generalization Scores. The time period between
the pre- and posttest was approximately nine months. These coefficients are relatively
low. Although they are somewhat higher than for the components of the SSIT, the
differences are not significant. The coefficients are of approximately the same
magnitude for the experimental and the confrol groups.

Relationship Between Student Characteristics and APT. The pre- and posttest
correlations between the APT pre- and posttest scores and CA, MA, 1Q, and S-E
status are reported for each group in Table 10. The differences in the magnitude of the

pre- and posttest correlations with student characteristics are not statistically signi-

ficant. The relaticnships between APT and CA, MA, 1Q, and S-E status were very




initiation of the study.

Table ¢

Pre- and PostTest Correlations (Stability Coefficients)
for the APT Generalization Score for Each Study Group

Generalization

Group N r
El 115 .50
E2 102 .54
E3 119 .43

100
similar to those for SSIT. These were discussed earlier and the SSIT discussion is
relevant for these data also.

The relatively low correlations with CA indicate that the test items were not
as differentiating for these groups as had been the case in the field test prior to the

[ C 9% .53

|

; Correlations Between Achievement Tests and APT. The correlations between
[ the APT and the initial scores on reading, language and the STEP Social Studies Test

are reported in Table 11.The correlations between the achievement test scores and

the pre- and posttest APT scores were not statistically significant. These correlations

are of the magnitude usually found between achievement test scores and tests of mental
ability.
The correlations between these achievement test scores and APT Generalization

change scores did not differ from zero. Considering this and the fact that the mean




pre- and posttest APT scores were not significantly different, it can be concluded | 0|
that the few changes which did occur were probably random variations and not due
to the effect of the curriculum. The differences in means are discussed in a later
section,
Table 10
Correlations Between Student Characteristics And
Pre- And PostTest Scores And The APT Generalization Score
PreTest PostTest

Group N
CA El 115 .27 12

E2 102 .25 .29

E3 119 -.26 -.09

C 96 .28 .27
MA E1l 115 .46 51

E2 102 .45 .58

E3 |9 .53 51

C 96 .37 .58

k IQ El 115 .36 54

E2 102 .36 51

E3 119 .58 .46

C 96 .21 .45
S-E* El 115 -.18 -.35

E2 102 ~.32 -.33

E3 119 -.40 ~.19

C 96 -.06 -.02

Lower socio-economic groups are assigned scores with higher
numeric values.

N , , J
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Table 11

Correlations Between Initial Reading, Language, And
Social Studies Test Scores And The APT Generalization Score

PreTest PostTest
Test Group N
Reading El 115 .50 .55
E2 102 .48 .69
E3 119 .62 44
C 96 .54 .66
Language  El 115 .33 .50
E2 102 .53 .65
E3 119 .48 .33
C 96 .59 63
Social El 115 .46 .56
Studies
E2 102 .59 .69
E3 119 .65 .50
C %6 | .56 58

Relationship between SSIT and APT

The relationship between ihe revised SSIT and the APT is shown diagrammatically
below. In both tests, a situation (interrelated events or observations) is presented to

the child. In the revised tests, most situations are different for each of the tests.

However, this need is not necessary. In the SSIT, the child evaluates the validity
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Discrimination 3
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Figure 2 Conceptual Relationship between

SSIT and APT
of discrimination and inference statements. It is presumed that the child will bring
to bear some previously learned generalization in judging the inference type statements,
hence the dotted line to the box labeled "generalization.” In the APT the child selects
the generalization(s) that best explain the occurrences in the situation.

It can be seen that the ability to recognize applicable generalizations is central
to both tests. Based on the interrelations, as conceptualized for the purposes of test
development, there should be a positive correlation among the three cognitive processes
measured by the SSIT and the APT.

The intercorrelations between the scores of the SSIT and APT were as predicted.
The Inference and the Discrimination scores were positively correlated with the Generali-
zation score of APT. These correlations held for all of the study groups and for pre-pre

as well as pre-post test correlations. The results are presented in Table 12.




Table 12

SSIT And APT Intertest Correlations

Pre SSIT - Pre APT Pre SSIT - Post APT Pre APT - Post SSIT
Grop N |-G D-G 0OG-G I-G D-G OG-G I-G D-G OG-G
El 115 .23 .33 -.22 .35 39 -.28 22 .28 -.14
E2 102 .43 .41 -.19 .47 40 -.15 36 .32 -.29
E3 119 .12 .42 -.38 .26 Sl -.15 27 .34 -.23
C 9 .21 .29 -.10 .28 .35 .05 .25 .33 -.16

Note . - Abbreviations for scores on the Social Studies Inference Test and
Application of Principles Test are as follows:

| Inference (SSIT)

D = Discrimination (SSIT)
OG = Overgeneralization (SSIT)
G = Generalization (APT)

Hypothesis 1. The first hypothesis was: "The magnitude of changes in achieve-

ment on the Social Studies Inference Test will be in the following rank order:
E1DE2DE3>C."
The SSIT was designed to assess the three aspects of cognitive functioning
defined as Discrimination, Inference, and Overgenéralization. Statistical tests of
the hypothesis were conducted for each subtest separately. The results of these analyses
are shown in Tables 13 and 14 and are discussed in the following paragraphs.
Discrimination. The difference in Discrimination posttest means was statistically

significant at the .05 level when pretest sco’ .s were used as a covariate. The rank

order of means was E3»EIPE2PC, which was different from that predicted in the
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hypothesis. The difference in magnitude between the lowest mean (C) and the

highest mean (E3) was less than one raw score point.

Inference. The difference in Inference posttest means was statistically

significant at the .01 level when pretest scores were used as a covariate. The rank

order of means was E3»E2PCDE1, which was different from that predicted in the

hypothesis. The difference between the lowest mean (E1) «tnd the highest mean (E3)

was dpproximately one raw score point,

Table 13

Analysis of Covariance

SSIT PostTest

APT PostTest STEP PostTest

Discrimination Inference Overgenerali-

zation
F 3.52 7.56 3.92
d.f.b 3 3 3
d.f. 626 626 611
w
b .05 < .01 < .01

Generalization Social Studies

5.3 2.84
3 3
640 676
<.01 <.05

Overgeneralizationn. The difference in Overgeneralization posttest means

was statistically significant at the .01 level when pretest scores were used as a co-

variate. The rank order of means was E3»E1DE2dC. This order was different from

the hypothesized order but the same as the order for the Discrimination means. The

diffearence between the lowest mean (C) and the highest mean (E3) was less than one

" raw score point.




Table 14

Adjusted PostTest Means

SSIT APT STEP
Group Discrimination Inference Overgeneraliza- Gereralization  Social Studies
tion
El 8.95 13.71 4,81 28.85 78.32
E2 8.71 14.39 4.68 30.54 79.38
E3 9.07 14.69 5.41 29.42 81. 95
C 8.22 13.80 4.87 28.61 79.01

Hypothesis 2. The second hypothesis was: "The magnitude of the changes in

achievement on the Application of Principles Test will be in the following order:
E1>E2>E3»C."

Only one score, Generalization, was derived from the APT. The difference
in means was statistically significant at the .01 level. The rank order of means was
E2»E3E1»C, which was different from that predicted in the hypothesis. The difference
between the lowest mean (C) and the highest mean (E2) was approximately two raw
score points. These results are presented in Tables 13 and 4.

Hypothesis 3. The third hypothesis was: "There will be no difference in the

magnitude of the change scores among the four groups on the STEP Social Studies
Test."
The difference in means was statistically significant at the .05 level. The

rank order of means was E3DE2PCPE1. The difference between the lowest mean (E1)
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and the highest mean (E3) was approximately four raw score points. These results are

presented in Tables 13 and 14.

Discussion of Tests of Hypotheses. The predicted order of mean scores was not

found in any of the analyses. The means for the experimental groups were higher than
that of the control group on Discrimination, Overgeneralization, and Generalization.
The mean Inference score for the control group (C) was higher than that for the E1 group.
The largest difference in any comparison was approximately two raw score points. Even
though these small differences were statistically significant, they are not educationally
significant. A mean difference of two or less raw score points on a short test designed
to measure specific intellectual processes probably does not indicate that differential
learning occurred between the several groups. Furthermore, because the tests had
low indexes of reliability, one would expect to find differences from pre- to posttest-
ing and from group to group. Even though analysis of covariance was used to correct
for pretest differences, it does not correct for internal unreliability of the measures
themselves.

The largest mean difference in STEP scores was only about four raw score points.
This result, although statisticatly significant, is not educationally significant. It
follows therefore that effective social studies content achievement as measured by the
STEP Social Studies Test was not different between groups. This indicates that at least
as much information processing occurs in the Contra Costa County Social Studies Curri-
culum as in a traditional curriculum structure. It should be noted here that the origi-
nal hypothesis concerning relationships between STEP scores was that the scores would

be approximately (&) equal.
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EXPERIMENTATION WITH THE NON-WRITTEN TESTING DEVICE:
APPLICATION OF THE EDEX TEACHING SYSTEM AS A TESTING DEVICE*

Because the paper-and-pencil tests of thiiking involved too many reading
difficulties to be valid, an Edex Teaching ** system was purchased. With this
system, it is possible to present stimulus material in visual and/or spoken form so
that it is not necessary to rely on students' reading ability. The equipment is
especially suitable for the following purposes:

1. For presenting the test situations and obtaining student reactions

in non-written form.

2. For obtaining samples of students' thinking (in conjunction with group

interview techniques) as a source of item alternatives and structures

for test development.

3. For exploring of students' thinking processes through recording of

continuing feedback on their reactions during the presentation of

stimulus material .
This exploration was undertaken for several purposes: first, to determine
whether it is possible to present the complex pencil-and-paper tests on making
inferences and applying principles in social sciences in a slightly modified form by

auditory and visual means; second, to provide preliminary data towards testing

* This chapter represents the work of E. |. Sawin.

#*  The Edex equipment used in the study included the following components:
(1) tape recorder unit for voice commentary and control signals for activation
of projection equipment, (2) a programming unit for preparing the tapes that
control the operation of the projectors and the printer, (3) forty individual
student response stations (each with four select-buttons A, B, C, and D,

(4) meters to indicate the proportion of students respond-i_ng—A,-E, C, or D,
(5) a counter for each of the forty response stations which shows a cumulative

score on each student, and (6) a printer for recording the responses of a
maximum of 20 students each time the printer is activated.
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thinking of primary students and of students with reading difficulties; third, since
the designs used represent only two of the possible formats, an additional purpose
was to ascertain the suitability of these formats for the primary grades.

Two programs were designed, based on the two instruments developed for the

current study, one using an exercise from the Social Studies Inference Test and the

other a series of exercises from the Application of Principles Test. (See Ch. VI

and Appendices A and B).

The Program for the Social Studies Inference Test : "Tom and Pambo" Exercise

The first program presented cumulative pieces of information to the students.
Two questions were implicit in the design of the program: 1. Will the student
be able to make the appropriate inference after sufficient information is provided?
2. If so, at what point does he consider the information sufficient?

In each of the ten segments in the program, new information was added to
that which the student had previously received. Each segment also contained a
stated inference, "Tom is smarter than Pambo," to which the student responded

with Probably true, Probably false, or Can't tell .* Reviews of previously given

information were presented periodically in the program in order to make it unneces-
sary for the student to rely on his ability to memorize the items of information.
The ten items, in the order of their presentation, are as follows:
1. This is a story about two boys. Both are twelve years old. One is
named Tom. The other is named Pambo.
2. Tom and Pambo wear different kinds of clothes.

3. Tom lives in a city in the United States. Pambo lives in a jungle in

South America.

* A complete transcript of the voice commentary of the program is provided in
Appendix C . This includes the directions for working the response buttons.
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4. Tom goes to school every day. Pambo goes fishing with his father every
day.

5. Tom knows how to read. Pambo does not know how to read.

6. After school, Tom does his homework . After fishing, Pambo helps his
father build canoes.

7. For most jobs where Tom lives, people have to know how to read and
write. For most jobs where Pambo lives, people have to know how to
fish and build canoes.

8. Tom is usually behind in his schoolwork. Pambo has built the best canoe
of any of the boys where he lives.

9. Tom needs a great deal of help on his schoolwork from his teacher.
Pambo helps some of the other boys who have trouble learing fo build
canoes.

10. The teacher told Tom's mother that he was a poor student. The chief
told Pambo's father that Pambo would someday become a leader of the
tribe.

After each of the above items of information, the student was asked to press

the A button if he thought the statement, "Tom is smarter than Pambo," was

Probably true; the E_buffon, if he thought it was Probably false, and the g_buffon

if he thought the best answer was Can't tell. The printer component recorded each

student's response .
The program was applied without interruption fo groups of students varying

in size from approximately ten - thirty. Since the printer is limited to a maximum

of twenty response stations, in groups over twenty a few students' responses could
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not be recorded. In those instances, extra students were randomly assigned "dummy"

response stations that were not connected to the Edex console. Students were not

told that any stations were "dummies” nor did the researcher know which students

had them,
After the program had been presented and a printed record of each response

obtained, a discussion was held with the students on the reasons for their responses.

A method of stimulated recall, re-presenting the slides, was employed. Students

were asked after each slide if they could remember how they responded at that point 1

and if they could remember the reasons they used for deciding on their answers.

Each possible answer regarding each item of information was discussed, one at a

time, with each group.
For example, after the first item , which names the boys Tom and Pambo and

gives their ages as twelve, the students were asked, "How many answered A,(Probably

E_u_g) to the statement, 'Tom is smarter than Pambo' ?" Those who did were asked to

give the reasons for their answers. The same procedure was used for answer B (Probably

false). In the case of C (Can't tell), the students were also often asked what addi-

tional information they would need in order to give another answer. The discussion

of reasons, which was tape-recorded, took approximately 30 - 40 minutes for each
group.

In a group discussion of this sort, some of the reasons given may have been
influenced by what other students had said previously. An attempt was made,
therefore, to minimize this type of distortion by urging students to give their own

reasons, regardless of what others had said. Partial success is indicated by the fact

~ that the answers given were quite divergent, and sometimes conflicting.
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The Sample

The total sample consisted of 69 students from schools in the San Francisco
Bay area. Twenty-eight were third graders who had received instruction based on
the curriculum used in this study. The balance were fifth graders who had not been
taught according to the curriculum. Because of administrative difficulties, no
attempt was made to obtain a random sample. (Unfortunately, for one group, the
data on reasons for answers was lost because the tape recorder failed).

Analysis of Results

Scoring. One part of the analysis was fo apply a scoring scheme to provide

a basis for item analysis. The scoring was in terms of total number of correct responses.

The correct answer for the first seven items was assumed to be Can't tell and for the

last three, Probably false.

The mean score for all groups combined was 4.33, and the standard deviation
was 1.67. Since the response to each item was based on all of the information presen-
ted for previous items as well as on the new information, determination of the reliability
of the scores was problematical. The split-half method seemed the best one available.
The computed value of the odd-even split-half reliability was .519 after application
of the Spearman-Brown correction.

ltem Analysis. An item analysis was made of the ten items using scores indi-

cating total number correct as the criterion. The group was divided into high,
middle, and low thirds according fo the scores. Difficulty level was determined by
the proportions of students answering each item correctly. A discrimination index
was obtained by subtracting the number of students in the low group answering the

item correctly f - the number of students in the high group answering it correctly,
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then dividing by the number of students in the high group. Totals were obtained for

the number of A, B, C and Omit responses on each item. The results of the item

analysis are shown in Table 15,

Table 15
ltem Analysis Results
(N=69)
Item Responses Discrimination
Number Index
A B C
Probably  Probably  Can't  Omit
true false tell
% % % %
] 3 0 97* 0 .09
2 14 10 71* 4 .39
3 45 10 43* ] A7
4 72 10 14* 3 .30
5 61 12 22* 6 .30
6 72 é 17% 4 .26
7 35 10 35* 20 .61
8 12 38* 43 7 61
% 10 42% 36 12 57
10 14 54* 29 3 .39

* Correct response used in computing scores

One especially interesting result shown in Table 15 is that the Probably true

choice was a very powerful distractor in ltems 3 - 7, for which the keyed response
is C, Can't tell. The most plausible explanation for this irend is that many students

consider people in the United States to be generally smarter than people who live
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in jungles. Strong support for this interpretation was also found in the reasons given
by students for their answers.

Table 15 sh<;ws that, except for Items 1 and 2, the items were rather difficult.
The fact that the percentage of students correctly answering Items 4, 5, and 6 was
below chance expectation (33%) indicates that wrong responses probably were based
on misinfcrmation rather than on guesses.

It is also of interest to note that, except for ltems 1 and 3, the discrimination
indices are high and all are positive. This means that there is a rather high degree

of agreemen’ between individual items and the total score, when number correct is

the basis for scoring.

Analysis by Patteins of Response. While the above scores indicate the extent

of agreement of each student's responses with the carrect responses, very few students
used response patterns closely following that of the correct responses. No student
received a perfect score, and only two students scored eight out of ten.
However, the correct response sequence represents only one possible pattern
of respg’nding. It was believed, therefore, that merely analyzing the responses in
//i‘e/rrr/ls4 of agreement with the correct responses might result in masking some of the
-

- more importan* aspects of student response patterns. Because many other response
patterns are possible, it was necessary to know how many recognizably different
response patterns there were and which pattern was used most frequently.

A crude form of pattern analysis was used to identify clusters of students with

very similar response patterns. The first step in the application of this technique was

to obtain 69 scores for each student by using each student's response pattern as a

scoring key. The result was a 69x69 matrix which indicated the number of identical
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responses for all possible pairs of students. For example, the entry in row 15, column
20, was a score which revealed the number of items for which student No. 15 and
student No, 20 gave identical responses. By counting the number of high scores in
the various columns, it was possible to determine the extent of agreement in the
response patterns of ail students. The process of identifying clusters of students was
similar to that typically used in analyzing student preferences in preparing a socio-

gram. The results of this analysis are shown in Appendix F .

The most common pattern of responses was a Can't tell answer for ltems 1 and
P P

2, followed by Probably true answers for Items 3 - 7, followed by Probably false

responses fo Items 8 - 10. (All A (Probably true) responses in the pattern are incorrect).

The dominance of this pattern indicates once again that some students have miscon-
ceptions about the mental capacities of people in jungle societies as compared to
those in the United States. It is encouraging to note, however, that even though

many students using this pattern had initially chosen a Probably true response, they

were able to switch over to a Probably false response starting with ltem 8, when

information was supplied about Tom's not doing well in school.
Another pattern was characterized by overcaution. Students gave Can't tell

responses at the beginning of the program followed by one or two Probably true

responses with a return to Can't tell for the remaining items. The responses of 18
students did not appear to fit any of the patterns shown by other students, A com-
plete listing of all student responses, grouped according to pattern, is provided in
Appendix F,

Content Analysis of Reasons for Responses. Groups of students were asked to

give the reasons for their selection of each response to every item. The interviews
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were tape recorded and a content analysis of the responses was later made . The

following paragraphs contain an abstract of this analysis based on a division of the

Edex program into: 1. the first seven items, and 2. the last three items.

This division of responses corresponds fo the pattern used in the scoring key,

i.e., C, Can't tell for the first seven items and B, Probably false for the last three

ttems. The first seven items represent stages when sufficient information for making

valid inferences regarding the mental ability of Tom and Pambo was not available,

while the last three items represent stages when it was. Both sections contain only

representative samples of the student responses.

ltems One Through Seven. Reasons for Probably true response to first seven

items. These responses indicated that the students formed their conclusions before

adequate information was available:

Pambo is such a strange sounding name for an American, so |
thought he would be born in another country, and Tom might be smarter.

Because Pambo lived in the jungle. They don't have many good
schools there, or good teachers.

Pambo just learns how to fish and build cances. Tom learns
reading and arithmetic, so he is smarter.

When you fish and things like that, you don't get much education
like when you go to school.

Pambo did not learn to read, had no education, so could not get a
job - could enly get a job making canoes.

If you can read, you can learn about people in other lands. |f you
can't read, you can only learn about what is around you.

Pambo is just building. Tom goes to school .

Fishing was just for food. They don't have to worry about a job.

They don't have to worry about taxes or bilis or anything. They
can live on fish and plants. '
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People in the United States are smarter than people in jungles.

Tom learns more things. Pambo learns only two things - how to fish and
build canoes.

Reasons for Probably false response to first seven items. These responses also

indicated that the students formed their conclusions before adequate information

was available:

Couldn't tell what kind of clothes they wore.
| They probably have some kind of sign language to learn in the jungle.

If Pambo did a good job of building the canoes, he was pretty smart.

Maybe Tom could read, but it didn't say how he could spell.

The responses in this category are generally illogical and suggest that some

students did not really grasp the meaning of the problem. Only 8% of the students
|
| chose Probably false at this point. The third example in this list is of particular

| interest. It suggests that the students who gave it may have grasped the basic logic
of the problem, but responded prematurely because actual information about Pambo's
skill in canoe building had not yet been presented.

Reasons for Can't tell response to first seven items. These responses indicated
that the students perceived that inadequate information was available on which to
form a conclusion:

It only says there are two twelve year old boys. That is not enough.
You need to know if Tom went to school and if Pumbo went to school .
Need *o know if Pambo learned anything by way of work.,

Pambe could have gotten his name by being born in another country,
then moved here and become smart.

The name does not tell much.
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Have to know more about the clothes.
Can't tell how smart by kind of clothes.
You could wear just a bath towel, but that wouldn't make you dumb.

Need to know where they lived. Maybe they dc smarter things in
some countries than in other countries.

Tom went to school, but Pambo could learn things in the jungle that
Tom couldn't.

People in the jungle just live in their natural way. You can't tell how
smart they are by the way they live.

You can learn just as much in the jungle as in the city.

If you go fishing, you kind of learn because you learn about nature.

Each would need to know the kinds of things they have where they live.

If Pambo came to America, he could learn - he'd get smarter than Tom.

If they changed places, Tom would learn their ways and Pambo would
learn ours. It would be about even.

It didn't say if Pambo could read or not.

It doesn't say how well Toin is doing. He might b aetting F's, It
doesn't say how good Paimbo is at fishing and building cances.

Pambo would have to learn how to build canoces. Tom would have to
learn things too, but maybe Pambo's things would be harder.

Pambo is smarter where he lives. Tom is smarter where he lives.

In some ways it would be the same, because they would both have to
learn something.

Items Eight Thrcugh Ten. Reasons for Probably true response to last three
Yy P

items:

Tom knows how to read and write and can get a better job. Pambo
can only make canoes and can't get as good a job
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Tom knows how to read and write, but probably only a little at a time if
he needs help from his teacher. Pambo just helps other boys who are learning
how to make cances. Boys who are learning how to make canoes probably
earn enough to make a good living. Tom can't because he is still learning -
but little by little,

Tom still knows how to read. Pambo would just lead his people. While
he is doing that, Tom could be earning money for his family.

Reasons for Probably false response to last three items:

Pambo would catch on to new things quickly if he came to the United
States. Tom would not catch on se quickly in South America.

Pambo was real good at canoes. Tom was dumb in his country .

If Tom was behind in his schoolwork and Pambo built the best canoe,
it probably means Pambo is smarter than Tom.

Tom is behind in his schoolwork. Pambo helps the boys. Tom can't
because he's behind.

Pttt S A

First Tom was a little bit smarter than Pambo, but now Pambo knows how
to make canoes and Tom is back in his work .

Pambo was like a teacher to some of the kids.

Because Tom needs help, Pambo doesn't. He helps others. He's probably
smarter where he lives,

If Pambo is to become a leader of the tribe, that's like a teacher.

Tom should have been a better student than what his teacher told his
mother.

Tom was a poor student, and if you are going to be a leader of the tribe
you have to be smart.

Reasons for Can't tell response to last three items:

Pambo did well, but Tom had to learn harder stuff.

Tom might be behind in his schoolwork, but Pambo just builds cances.
In a way Tom is smarter. At least he knows a little history, language,
arithmetic, etc.

If Tom went to South America, he wouldn't need as much help. He'd
already know how to fish.
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The content analysis showed no consistent differences between the reasons given
by third graders and those given by fifth graders. This may be because the number of
observations recorded in each group was too small to reveal differences.

A combined analysis of the A, B, C responses and the reasons given for the
responses reveal a clear problem regarding how some students defined the word
Wsmarter." For many students, smartness appears to mean the extent of one's knowledge
or education. In several cases this concept of smartness was linked fo the ability to
get a good job. The other definition used extensivgly by students was the same one
used by makers of the program, i.e., that smartness pertains tc the rapidity with

which a person can learn. This definition also included the difficulry level of the

things a person is able to learn. The same problem of definition involving the word

"smarter” probably exists in connection with ltem 17 (Section 2) of the Social Studies

Inference Test.

It is apparent that many students failed to respond correctly, not because they

|
were unable to make the correct inference, but because they were using a definition
of the word "smarter” other than that of the persons who prepared the program. One

[ way in which this problem might be corrected is to provide additional items at the
i beginning of the program which present the desired definition to the students. The
students would then be tested on their understanding of this concept before the remain-

der of the program was presented.

This type of content analysis provides concrete illustrations of the way children

respond to certain stimulus material, and is an excellent source of possible choices to
be included in extensions of the present program. While the students' reasons represent

a source of ideas for alternatives to use in further refinement of the Social Studies




Inference Test, some of them may also suggest formats for items in other tests.

The Program on the Application of Principles Test

The Purposes of the Program. Another Edex program was prepared in order

to: 1. obtain samples of children's thinking in response to the stimulus material

presented in the present version of the Application of Principles Test which could

then suggest item alternatives and models for additional items; 2. obtain information

relevant to delineating the intellectual processes measured by the Application of

Principles Test.

The Nature of the Program. (A complete copy of the voice commentary of the

second program is provided in Appendix D). The program began with a practice

exercise, following which a situation description from the Application of Principles

Test was presented. Three questions were presented on each situation description,
designed to elicit the kinds of responses represented by item alternatives of the

Application of Principles Test. That is, the questions were phrased so that thz

reascns children would be likely to supply in the group interviews would be similar
to the item alternatives on the written test. The situation descriptions and the
questions for each were as follows:

[t was recess fime. |t was Billy's turn, so the teacher let him take
the ball to the playground. The class had only one ball to play with
that day. After Billy played with the ball for a while, some of the other
children asked if they could play with it, but Billy did not want to give
it up.

1. (Practice item). Do you think Billy did the right thing?
A. (No). Billy should have let the other children use the ball.
B. (Yes). Billy was right in keeping the ball for himself.
C. (Can't tell). Need to know more about it.

Farmer Jim lived a long time ago. He raised food for his family, chopped
trees to build his own farmhouse, and had his own horse to pull his plow. He

)




rode his horse to tow: once a month to get supplies.
Farmer Tom, who has a farm today, hired carpenters to build his farm-
house . He has a machine fo cut wheat which he sells to other people who

make flour. He owns o truck which he drives to town every week.

2. Did Farmer Jim's neighbors build their own houses, too?

A. Yes .
B. No .
C. Can't tell. Need to know more about it.

3. Which farmer went to town more often?

A. Farmer Jim, who lived long ago.
B. Farmer Tom, who has a farm today.
C. Can't tell. Need to know more about it.

4. Who did more of the repair work himself on the farm machinery ?

A, Farmer Jim, who lived long ago.
B. Farmer Tom, who has a farm today .
C. Can't tell. Need to know more about it.

This story is about Mr. Jones. Mr. Jones and his family had always
lived in a small town in the United States. Mr. Jones was a very good
blacksmith and he made the best horseshoes in town. When the automobile
was invented, there were not as many people riding horses as there used
to be. Mr. Jones and his family moved to a big city to look for a job.

5. Was moving to the city a wise choice for Mr. Jones?

A, Yes.
B. No .
C. Can't tell. Need to know more about it.

6. Will Mr. Jones have a hard time finding a job in the city?

A. Yes .
B. No .
C. Can't tell. Need to know more about it.

7. Will Mr. Jones and his family be happy right after they move to the

city?

A. Yes .

B. No .

C. Can't tell. Need to know more about it.

The situation descriptions were presented through display of projected slides
accompanied by a recorded voice commentary. As each new item of information

was voiced, a black and white line drawing presenting the same information was
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flashed on the srreen. The pictures for each situation were cumulative, i.e., the
first picture stayed on the screen while the second was presented, and they remained
on the screen while the third was presented, etc. All pictures for a situation remained
visible until all questions pertaining to it had been presented. (Copies of the piciures
are included in Appendix E ).

The above method of presentation was used to avoid relying entirely on verbal
communication of the stimulus material.

The questions themselves were presented visually by means of a second (manually
operated) slide projector at the same time that they were presented aurally by the
tape recording. Affer each question, student responses were automatically recorded.

When the voice commentary asked for a discussion of the reasons for student
responses, immediately after each set of responses was printed, the researcher inter-
vened and conducted a group interview. Thus, the group discussions of reasons pro-
gressed along with the program in contrast to the method of stimulated recall used with
the "Tom and Pambo" program, in which the discussions were held after the program.

How the Second Program was Applied

The program described above was administered to several groups of students
ranging in size from about ten to thirty. The group interviews were informal and
students were encouraged to express their own reasons regardless of what they believed

others might think. Students who answered C, Can't tell were encouraged to indi-

cate the additional kinds of information they would like to have in order to give
another answer,

With one third, and cne fifth, grade group, time permitted an additional
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stage. The purpose of this additional step was to obtain information about whether
or not some students used particular reasons and how many students used each reason.
The interviewer took notes on the kinds of reasons cited by the students during the
group interviews. At the completion of the program, the reusons were repeated one
at a time by the interviewer and students were asked to indicate their way of think-
ing by pressing the A button if they were thinking along the lines indicated by the
stated reason and the D button if they were thinking in some other way. Tabulations

of responses were obtained for five reasons supplied by one group and six reasons

supplied by another.

The Sample. The sample consisted of 39 fifth grade, 25 fourth grade, and

27 third grade students in three San Francisco Bay Area schools. Random sampling
techniques were not feasible and the classes were not of equal size. Group inter-
views on reasons for answers were conducted with the total 91 students, but because
the Edex printer is limited to 20 responses, a record was obtained on the A, B, and
C responses for only 71 students. The third grade students had received instruction
based on the curriculum used in this study, while the fourth and fifth graders had
not.

Analysis of Results. Response frequencies for the items are shown in Table 16.

No further analysis of the response data was made because the main purpose

of the second Edex program was to perform content analyses of reasons given by

students for their responses.
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Table 16
ltem Analysis of Second Program
(N=71)
ltem Responses

Number A B C  Omit
% % % %

] 86 0 ] 13
2 24 28 48 0
3 8 82 10 0
4 23 54 23 ]
5 76 14 7 3
6 38 18 42 ]
7 23 27 46 4

A content analysis was made of reasons obtained through group interviews
for each response for every item. Because the detailed listing of results of these

analyses is rather lengthy , only a representative sample of reasons for responses to

selected items is given.
Reasons given for Yes response to ltem 2:

In those days they didn't have carpenters that came around to build
houses for farmers.

They didn't have the stuff (to build with) that we have nowadays.

Wouldn't have money to hire other people.

There was no one around except other neighbors, and they had
their farms to take care of.

He lived long ago. They didn't have machines to build houses with
in those days.

Reasons given for Can't tell responses to ltem 2:

It said how many days a week Farmer Tom and Farmer Jim went, but
how would you know for sure?

A horse can travel - though a truck faster - and Farmer Jim could
still decide to go.




126

When Tom went to town he could get enough supplies for a whole month.

Maybe both the old-time farmer and the modern farmer would grow their
own food.

Farmer Tom can carry more things, but Farmer Jim doesn't need as much.
Reasons given for Yes response to ltem 5:

When they invented cars his work went out of business, because they didn't
use horses as much.

There are more opportunities in the city, and more jobs and better houses.
When the automobile was invented, there were still horses in the city,
because the cars scared people. He could move to the ciiy and open a black-

smith shop there.

If he stayed in the small fown, he could look for another job, but he
probably would have to learn more about it. If he went to the big city, a
lot of jobs there don't need the knowledge - where you learn at the job.

The cars would scare the horses.

They weren't going to get any more horses, and he himself has a car.
) Y

On the farm you'd have to do a lot more work than in the city.

If he moved to the city he could make more money for his family.

If he goes to the city, he could work on cars.
The results of the additional step in inquiry conducted with two of the groups
| were not very useful. In the fifth grade group nearly all students pressed the A
button, indicating that they were thinking in the way indicated for each of the items.
Many students in the third grade apparently did not understand the procedure, as
suggested by the fact that they pressed buttons other than Aor D. In addition, the
technique is limited because taking notes during the group interview lengthens it and
decisions about which reasons to re-state must be made hastily. Shortage of time

made it difficult to apply 1ne second stage technique at the end of the class period.
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The content analyses provided little information about the aspects of thinking

that are assessed by the Application of Principles Test. The multiple-choice structure

of APT items was not represented in the Edex program because the program was directed

toward eliciting free responses from which other multiple-choice alternatives might

be constructed.

The results did show that the students gave a rather wide variety of reasons for

most of the items. That suggests that different thought sequences may be stimulated

by the stems of multiple-choice questions, and that the variety of items for each situation
in the present fest is too limited. If additional items are developed, it may be possible
to assess a wider variety of thought sequences associated with each of the present item
stems.

Observations.

Although the general format of the Tom and Pambo program seems to be effective,

the program needs revision to include standardized definitions of the words used.
Additional items may have to be constructed in order to improve the reliability of the
results. In addition to the reliability of scores derived from the number of correct answers,
reliability estimates should be obtained on the consistency with which the program will
identify students whose thinking is characterized by the various patterns shown in
Appendix F .

Additional groups of items should be prepared using a format similar to that of the

Tom and Pambo program to yield a diagnostic profile representing a larger range of think-

ing processes. Different versions of the same programs probably will be needed for

different grade levels.

Results obtained with such programs should be studied in relationship to
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student characteristics, such as mental ability, school achievement, interests, and
cultural background. Such studies should be based on samples that are more repre-
sentative of school populations in general than are the ones used here.

Other formats should be developed and tested for the Edex system in order to
determine which ones furnish the most valid and reliable data relative to children's
thinking processes.

It would be useful to conduct individual as well as group interviews to permit
identification of the sequential development of each child's thinking rather than
relying only on samples of reascns given by difrerent individuals.

The paper-and-pencil Application of Principles Test should be revised, using

the results of content analyses obtained with the second Edex program.

The feedback feature of the system might be used to study the degree of
similarity among children’s thinking processes in group discussions. ‘While other
sections of this report present analyses of the levels and categories of student comments
in class discussion, the extent to which silent members of the class were thinking in
the same way could not be determined. Thus, it might be possible to determine the
levels of thinking for the entire class, rather than for the respoading student alone.
Controls would be needed to minimize the biases introduced by the questioning technique
itself.

The Edex system could also be used for in-service education or teacher

orientation in the application of particular teaching strategies, the use and interpre-

tation of techniques of evaluation, and the proper use of instructional materials.
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Conclusions.

Results of the study described in this chapter indicate that the Social Studies

Inference Test and the Application of Principles Test can be presented in a similar

form by means of Edex equipment. The pregrams ran smoothly; students understood the
instructions and the problem situations presented. They found it easy to use the
response stations to indicate their answers.

Results also indicated that the Edex equipment can be used effectively in
developing tests for primary students. It was apparent that combinations of aural,
pictorial and printed presentation of test contents reduced complications stemming
from low levels of reading skills on the part of younger students.

The basic design of the formats was found to be satisfactory, but minor changes
are needed in the programs to improve reliability and to eliminate uncertainty
regarding certain definitions.

Other significant findings were as follows:

1. The pattern analysis technique used shows promise as a means of
analyzing and displaying assessments of thinking processes in a form
similar to that of a sociogram. Thus, if a teacher is shown the results
in this form, he can see not only what putterns of thinking exist in the
group but also the identity of the students using each pattern.

2. The analysis of both the tabulable responses and the group interviews
showed that the reasoning of many of the students was greatly influenced
by ethnocentrism. They appear to believe that people in the United
States are smarter than people who live in jungles. This finding was so

conspicuous as to indicate that the Tom and Pambo program could be
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adapted to serve as the basis of a scale on ethnocentrism.

3. There were numerous indications from Ycrious parts of the data that
some students at grade levels 3 - 5 are inclined to form conclusions
before adequate information was available. Other students, however,
showed considerable sophistication in recognizing when the available
information was inadequate to answer a question.

4. The reasoning of some studenfs seemed illogical, or based on false
premises, or perhaps on a misunderstanding of the problem.

5. The large number of statements in the children's own words provide
examples of concepts they use and provide clues fo their chains of
logic as well as possible alternatives for fest items. Thus, the results
of the group infervi. . are a rich source of material for further develop-

ment of Edex programs and of written tests.
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CHAPTER VIII

CLASSROOM INTERACTION: TAPING AND CODING

As discussed in Chapter V, one of the chief sources of data for this study

was analysis of classroom interactions obtained from scripts of classroom discussions
'\ '&C\
and coded with a multi-dimensional coding scheme. This chapter contains a discussion

-

of the method of recording classroom interactions, the procedures used to code them,
and the details of the coding scheme.

Technique for Gathering Classroom Discussion Data

In order to taperecord classroom discussions under realistic conditions, all
discussions were conducted by the teachers and were held in the classroom during the
time usually allotted for social studies work. On the date on which the particular

task occurred in the learning sequence, a member of the research staff recorded the

discussion. He placed himself and the tape recorder unobtrusively in the classroom
to minimize distraction. In order to identify specific children's voices on the tape
recording, the observer obtained a seating chart and, as each child spoke, he wrote
the child's name and a key word of what was said. The observer also recorded non-
aural activities and matter, e.g., pointing to a place on a map or writing on the
chalkboard. In verbatim transcripts of the tape recordings each child's statement was

identified by the child's name and the research code number. The observer then com-

pared the tape recording with the transcript before the latter was coded.

Scheduling the Tapings

It will be recalled that the first tape involved Cognitive Task 1, the second
and third tapes involved Cognitive Task 2, and the fourth involved Cognitive Task 3.

The first recordings (which indicate the opening dates of various school systems)
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were made between September 3 and 22, 1964. Since the film used in the second
discussion, "Forgotten Village," described a rural Mexican village, interpretation of
the film called for an anclysis of culture. Therefore it was desirable to tape the
discussion after each clas had participated in learning experiences that prepared them
for that task. The second recording spanned the time from December 8, 1964 to
February 17, 1965, the third discussion from March 2 to May 7, 1965, and the fourth
from May 14 to June 9, 1965.

The differences in the times of recording are less important than it might appear,
because in each grade the recordings were made at the same point in the unit sequence.
The time differences reflected only the rate at which each class was moving through
the sequence and not a difference in accumulated experience with cognitive skills.

Focusing the Cognitive Tasks

The nature of the cognitive tasks was common to all grade levels. Subject
matter differed from grade to grade and the initial focusing questions reflected these

differences. On each grade level, however, the focusing questions were the same.

In experimental groups E1 and E2, the specific follow-up questions which developed
the sequential steps in the task were jointly formulated by the teachers. Although
these questions were planned according to the principles discussed in Chapter Il1,

p- 43 ff.,it must be remembered that each teacher also had to formulate specific ques-

tions based on actual student responses.
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This task coincided with what is cclled an Opener in the curriculum guide,

and took place in the first social studies session. The focusing questions were:




Fourth Grade: Tell me everything you know about
California. This could be from a long time ago to right
now. Anything and everything you happen to know
about California.

Fifth Grade: What do you know about the people who came to
the United States of America, (all the kinds of people
who came here).
Sixth Grade: If you go to Latin America (South America,
below the border), what differences would you expect
to find ?
Cognitive Task 2: Inferring and Generalizing (Tape 2 and Tape 3)
Because, in the second series of recordings, all classes were to discuss the
same film, a common focusing question was used:
All Grades: ‘Vhat did you see in the film?
In the third series cf recordings, the discussions were based on research that

members of the class had already performed as part of their studies. Therefore the

focusing questions reflected the subject matter of each grade level . The focusing

questions were:

Fourth Grade: Compare and contrast the way of life of the
Mission and the Rancho days.

Fifth Grade: Compare and contrast the problems of the
colonists and the problems of the pioneers.

Sixth Grade: Compare and contrast life in the Latin American
countries.

Cognitive Task 3: Application of Principles (Tape 4)

In this fourth discussion, as in the third discussion, the questions reflect the

grade level content. Note that this task calls for divergent thinking. The focusing

questions were:
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Fourth Grade: Let's look today at one of these maps, that show pretty
well the desert area of California. We know about the climate and
what it's like in the desert. We know that there are not too many
people living out here in the desert. It would be lonely and
hot. | wonder what would happen if someone was in that area,
shall we say prospecting, looking over the soil and the area and
he discovered under the ground a deposit of oil in this lonely
place on the desert where there is no living soul, so to speak,
except the desert animals, and he reported that he discovered
this vast supply of oil. What would happen in that area of California?

Fifth Grade: Today we are going to discuss a make-believe situation.
Let's pretend that somebody from our country suddenly discovered a
great big island right off the coast of California. And on this island
there were some native people who were not very civilized, but
they farmed a little. Then this person suddenly let the news out that
there was gold on this island. What do you think would happen
there?

Sixth Grade: At present, 80% of the exports of Argentina is beef. Let
us suppose that Argentina cannot sell any of its beef anywhere. What
would happen in Argentina?

The Coding Unit

One of the problems in analyzing classroom transactions for the purpose of
describing thought processes is to devise a unit of analysis which can be coded
accurately and which is coherent within itself.

Coding by time units generally leads to high inter-rater reliability. However,
this method does not always result in meaningful units of thought. For this reason, the
time unit was discarded in favor of a "thought unit” so that the contextual meaning of

the statements could be preserved. A "thought unit" was defined as a remark or series

of remarks which expressed a more or less complete idea, served a specified function,
and could be classified by a level of thought. It is therefore possible for a single
word, a sentence fragment, a complete sentence, or an entire paragraph, to be desig-

nated as a thought unit. This definition, which produced units of an uneven length




to code, made it more difficult to establish reliability.
In scoring thought units, each coder separated thought units by slash marks
on the transcript and the code was written in the margin.
a. Sharon Another thing - - - well, education helps us/because
well, if - - - like if a one-product country goes/well,
it just is not good anymore/ then well, if you didn't
have education,/you could not communicate svith other

countries./

b, T Is it important to communicate?/ *

The Coding Scheme

Verbal transactions were scored by three different sets of codes in order to

describe simultaneously the teaching-learning acts and the levels of student thinking.
These three were: identification of source, pedagogical function, and thought level.
The codes for identification of source and for pedagogical functions remained the same
across cognitive tasks and tapes. The thought level codes were distinct for each task.
However, the higher numbers generally indicate the higher level or more complex
thought processes. The hierarchical levels refer to the sequential order of specific
cognitive operations because in mastering the process, the preceding and lower level
is prerequisite to performance on the next (see Chapter 1). Thus, the coding scheme
at once represents the developmental sequence of steps for each cognitive task and
the level of difficulty. In addition, distinctions were made between the remarks that
were irrelevant and those that were relevant to the focus of the task (see p. 149).
lﬁieﬂfi_ficgfi_c_an_of_So_t_Jrc.:_e‘a

This code indicates whether the source of the thought unit originated with a

teacher or a student, and whether the speaker is giving or seeking information. The

code symbols are:

* = In the examples taken from the tapescripts, "T" signifies teacher, " -=-"

signifies a pause in speech; and ™. . ." signifies omission of remarks.
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CG - Child Gives.

a. Harold: You can't buy firecrackers here. CG

CS - Child Seeks.

a. Joan: Where can you buy them? CS

TG - Teacher Gives.

a. T: |It'sagainst the law to sell them. TG

TS - Teacher Seeks.

a. T: Where do we see lots of firecrackers? TS
Pedagogical Functions

The pedagogical functions indicate the effect of a remark or a question.
When applied to remarks or questions by teachers these codes were used to describe
teaching acts which affected the subsequent thought of children. Of course, the
responses of children can serve similar functions, though in these particular discussions
this usage occurred infrequently. Two large groups of pedagogical functions were

distinguished: managerial and thought related or substantive.

Managerial . Thought units in this category are questions or stafements made

by the teacher or the students which are unrelated to the logic of the content or to
the level of thought. They are psychological or managerial in their function and are
accompanied by identification codes but not by thought level codes.
A - Agreement or Approval. A thought unit that states or seeks
agreement with, or approval of, the content of a previously
given thought unit.
a. Claire | think so, too.

b. T That's a good point, Joan.
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D - Disagreement or Disapproval. Such a thought unit states or seeks
disagreement with, or disapproval of, the content of a previously
given thought unit.

a. Carol idon't agree with Jane. CGD
b. T That's not quite accurate, Betty. TG D

CM - Classroom Management. These thought units are statements
which the teacher uses to establish discipline, restore order to
the classroom, or control an individual. lts use is restricted to
remarks by the teacher.

a. T Put your hands down for a minute. TG CM

b. T We'll have to take our turns and wait for

the other person to finish. TG CM
DM - Discussion Management. This code is used whenever a child or
the teacher makes o statement which concerns the management of

the discussion. The first kind of statement coded DM is sheer

" The second

management, e.g., "You'll have your turn later.
kind of statement coded DM is management that provides clarifi-
cation and perspective for the discussion, thus providing the
setting for new thought, e.g., "So far we have discussed this,

this, and this . . ."

a. John Getting back to what Betty Jo said about
taxes . . . CG DM

b. T We have quite a long list here now. 1 think
that's enough. TG DM
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c. T Allright. Your idea is similar to the one that
the people would move on to another place.

TG DM

Thought Related or Substantive. The second group of pedagogical functions

is related to generating thought, but not directly to a given thought level. These
codes accompany identification and thought level codes.

R - Reiteration. These are statements by the teacher or a child that
restate what already has been said. Reiteration by the teacher
may be a habitual expression or may be used to insure that the
entire class hears a remark. |t may also be part of certain

teaching strategies (see Chapter X ).

a. Carol California is a state. cG_~*
T All right, California is a state. TG R
b. T Whatdid yousuay? TS R
John | said they came to California
in wagons. CG R

R+ - The sole difference between R (Reiteration) and R+ is that
R+ refers to thought units other than the immediately preceding
one. Pages of dialogue may occur between the original state-
ment and the thought unit coded R+. This code appears in the
systems for Cognitive Tasks 2 and 3.

X - Extension. These are remarks which develop thought on the same
level, or questions which seek further ideas or clarification of the
preceding idea. It may also be used to designate continuity of
the same idea across several thought levels.

* _ Indicates omission of accompanying code.
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a. ( Carol There's a place in California called Death Valley).
John It's the hottest spot. It goes up to 128°./ CG X

b. (Fred Scientists think that there will be more people in
Los Angeles than in New York.)

T When? s X

——

Fred 1970. CG X

em—

c. Bruce If Argentina couldn't export any of its meat or
hides,/ then they probably wouldn't keep on  CG 1
bringing up more herds./ They would cut down CG 4X P__
so they could use some of the land for wheat./ CG 4X P
Then they could just use the surplus cattle for
themselves./ CG 4X R

C - Control. These are statements in which the teacher controls
thought by performing what the students should do for themselves,
such as giving a generaiization in a discussion focused on forming
generalizations, giving information when assembling information
is the focus, or classifying when the discussion is focused on the
process of classifying. In addition, some statements are coded

C when a teacher cues the question so that the students are

pinned down to a limited realm of thought. In other cases, how-

ever, a Control functions to enlarge what the student has said.

a. T Allright. 'Lots of playgrounds' goes with
'many state parks." G C
b. (Glenn The places that Argentina sells it to would be
minus a lot of meat).

T (How do you want it?) Receivers of the exporis
minus meat? G _C
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RC - Reiteration Control. This code was used when the teacher reworded
a child's contribution and altered it in a controlling way, e.g.,
by including data not previously mentioned, broadening the appli-
cation, or narrowing the focus.
a. (John They came to make houses and stay here.)
T They came to settle, didn't they? TG __RC
b. (Carol They have different customs.)
T Okay. A different way of life. TG RC
Sp - Specification. This code applies when the speaker is seeking or
giving specific instances of a general statement. It seldom appears
at the higher thiought levels.
a. (John We saw how she was trying to cure the boy.)
| T  Whom are you referring to now ? TSSp
John  Twini. CG__ 5p
Thought Leve! Codes
The third set of codes designates thought levels of thought units. There are
separate systems for coding thought levels for each cognitive task that designate tne

hierarchical steps within the tasks.

Cognitive Task 1: Concept Formation. The level of operation of the thought

unit was identified by two-digit Arabic numbers. The numbers 10-13 indicated enumer-
ation; 20-23 indicated grouping; 30-33 indicated labeling (categorizing) and subsuming
on a single basis; and numbers 40-43 indicated recognition that an item can be classi-

fied in more than one category, or categorizing and subsuming on multiple bases.

These categories were used to classify both child and teacher responses. They are




accompanied by identification of source codes and also can be accompanied by the
thought related substantive codes of the .pedagogical functions. 1
Within each set of ten, the units have the following meaning:
0 - Incorrect information in thought unit;
1 - Correct response without elaboration;
2 - Correct response accompanied by some clarifying or amplifying statement;

3 - Correct respcnse which includes a reason or explanation.

It was found that many times teachers asked questions which focused on
enumeration, grouping, or categorizing and subsuming, rather than specific levels
within those steps. In such cases, teacher questions were coded by Roman numerals.

I E_rlum_era_f_ion_

TS I - Teacher seeks enumeration.

a. T Are there any other differences that you might
observe in South America? TS 1

10 - Incorrect enumeration of specifics.
a. Cathy The Pilgrims came to California. CG 10
11 - Correct enumeration of specifics.

a. Anne A long time ago there was an earthquake
in California. CG 11

12 - Correct enumeration of specifics with clarification, amplification,
and/or giving comparative data without making an inference.

a. John They (Latin Americans) don't have all the modern
things that we have, like stores. CG 12

13 - Correct enumeration with reason or explanation.

a. taura  They smoothed down the Dam Road a little
so they could put stores and a road there. CG 13
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II Grouping

TS I - Teacher seeks grouping.

a. T .. .Doesanyone else see any other items here
which would come under another group ? TS 1I

20 - Incorrect grouping. No examples.
21 - Correct group ing.

a. Harry | think that people and children should go
with Pilgrims and Indians. CG 21

22 - Correct grouping with clarification, amplification, and/or
giving comparative data without making an inference.

a. Mary Those things are both about buildings. CG 22
23 - Correct grouping with reason or explanation.

a. Harry 'People and children' goes with 'Pilgrims
and Indians' because they're all people. CG 23

—————————————————————————.——

TS III - Teacher seeks categorization (labels for groups).

a. T Cananyone give a name to this group that has:
lack of firearms, police department, uniforms
for policemen, policemen , and government? TS 1II

30 - Incorrect subsuming.

a. John 'Chinese' would go under 'Explorers of the

West ' CG 30
31 - Correct subsuming.
a. Eddie 'Trains' go under 'transportation.’ CG 31

32 - Correct subsuming with clarification, amplification, and/or
giving comparative data without making an inference.

a. Tom 'Physical features' means the way the land is
shaped. High mountains are physical features. CG 32
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33 - Correct subsuming with reason or explanation.

a. Greg | think 'language' goes under 'people’ because
people have language and people have communication.
CG 33

40 - Incorrect categorizing of a single item in more than one category.
No examples.

41 - Correct categorizing of a single item in more than one category.

a. Cathy 'Church' can go under 'architecture' and it
can go under 'religion', both. CG 41

42 - Correct categorizing of a single item on multiple bases, with
amplification, and/or giving comparative data. No examples.

43 - Correct categorizing of a single item on multiple bases, with reason
or explanation,

a. John If you put 'lower standard of living' under
'government,' then you have to put 'not as rich
as US' under 'government' also because not just
US could go under 'lower standard of living.' CG 43

Cognitive Task 2: Inferring and Generalizing. As in Cognitive Task 1, the

level of operation of the thought unit was identified by Arabic numbers which could

accompany the thought related substantive pedagogical functions. Units bearing

thought level codes may be given or sought by either a child or teacher. In the coding
scheme for Cognitive Task 2 single digit numbers were used.
Again, Roman numerals were used when teacher questions were addressed to

general steps within the task rather than to specific levels.

I ldentifying Points, Giving Information

TS I - Teacher seeks information, without specifying the level.
a. T What did you see in this film? TS 1

b. T All right, what differences did you notice ? TS 1

| B
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0 - Incorrect information in the thought unit.
a. Peter They found the Northwest passage in California.
CG O
b, (T What do you notice about the directions that
both the colonists and the pioneers went in?)
Dorothy ~ They went in opposite directions. CG 0
1 - Giving specific units of data.
a. John The lady was trying to cure by the egg. CG 1
b. Carol Sometimes the wagons got stuck in the snow
and people got killed. CG 1
2 - Relating, comparing, contrasting units of data,
a. Mary Inthe West Indies they speak French, and
in Brazil they speak Portugese, and in the rest
of the countries they speak Spanish. CG 2
b. John Well, the pioneers weren't traveling on the
ocean, like the colonists, they were traveling
on just land. CG 2

TS II - Teacher seeks explanation (without specifying whether factual
or inferential,

a. T Why would she think like that? TS 1

b, T Why do they have to use tractors? TS 1I
3 - Providing a factual explanation.

a. Patty (Life was harder on the missions than on the

Ranchos) because on the ranchos they had
experienced Indians to help them. CG 3

b, Babs (The children washed at school) because they
don't have time to go home after they work
in the corn fields. CG 3




3 - Providing an inferential explanation,

a. Tom (l'd rather have been with the colonists) because if
| was a pioneer |'d have to walk all those miles and
| don't think my feet would ever feel the same.

CG 5

b. Karl (The colonists had more security) because they were
more in bunches than the pioneers were. CG 5

TS I - Teacher seeks inference, generalization, or principle
without specifying a particular level,

a. T Inwhat way would their lives be affected ? TS III

b. T What made you think that the woman believed
so strongly in the witch doctor? TS 1II

4 - Giving inference from units of data,

a. John (When you're traveling right in the middle of the
Atlantic Ocean), it's pretty much the same all the

way along. CG 4
b. Frances |don't see how that wise woman could predict
what the baby was going to be. CG 4

6 - Giving an inference that is a generalization upon generalizations,
drawing analogies.,

a. Harry (Some people say that a long time ago Africa was
hooked on to South America. There's a possibility
that people moved from Africa to South America)
and they just followed their customs ever since,

CG 6

b. Bob The witch doctors are trying to do with wands and
cracked eggs what our medical dcctors do with needles.

CG 6

7 = Giving the logical relationship between inferences.

a. Ben If you can't educate enough people to teach,
then you don't have enough teachers., CG 7
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b. Linda |f we bought the island, we could make it into a
naval base and use it to protect us against the Communists
right across the ocean. CG 7

Cognitive Task 3: Application of Principles. The coding of this task required

a slight'y different pattern from the two described above. This task also is composed
of three steps: I Predicting; II Explaining and supporting the predictions; and

IIl Verifying the predictions by logical inference. It is more difficult, however, to
assign a hierarchical order to those steps than to the steps of the previous tasks, so

qualitative, non-hierarchical letter codes were crected to distinguish the major steps

of the task. These codes accompanied the number codes which describe the levels of

thinking as in Cognitive Task 2. *

I Predicting. A thought unit coded "P" answers the question, "What would

is always accompanied by one of the number codes indicating an inference, depending

on whether it is a simple inference (4), or a compound inference (6).

a. Steve They would have to switch to raising wheat.

CG 4P

happen if such-and-such happens." Since predictions are always inferential, the "P"
|

t b. John The people who don't leave will be poor/ CG 4F
t so they're going to fall down. CG 4P
E c. Carrie Their standard of living would go down. CG 6P__

d. Tom . ..so the government would get poorer

and poorer. CG 6P
Cp - Changing the given parameters or giving hypothetical and/or irrelevant
parameters. By this it is meant that the speaker introduces a condition

that is at variance with those involved in the problem, is not clearly
inferred from data given, or is not defended logically. (Seep. 134 for

* Level 7 was combined with Level é in Cognitive Task 3, because it appeared
so infrequently as an independent statement and because the whole task was

in the "if = then" form.

Aruitoxt provided by Eic:

ERIC




original questions and conditions). Like facts, these conditions

operate on thought levels 1, 2, and 3.

a. Jane (Fifth grade)
Maybe he was a scientist/ and he wanted to  CG 1 Cp
go over and see what the wildlife was like

on this island./ CG1Cp

b. John (Fourth grade)
There might not be any city there at all./ CG1Cp

Py - Prediction generated by a change of parameters. The sole difference

between a P and a Py is that the latter rests on an added condition
(Cp) which was simply introduced and accepted by the participants
in the discussion.
a. Fred (Fourth grade)
Some oil company might come in and buy
the land/ and then they wouldn't aliow the CG1Cp

city to be built./ They would just build oil ~ CG 4X P9
wells./ CG 4X P2:

Causality codes. Causality codes distinguished predictions according to
whether they dealt with an immediate or a long range consequence of the focus event
given in the question or whether they were unrelated to it. Causality codes were
assigned to all 4P's and 4P5's , but not to 6P's. (See Appendix G for further explora-
tion of the underlying rationale).

4Py - Immediate effect of the focus event.

a. Sharon (Fourth grade)
A lot of people would come to get the oil. CG 4Py

b. Chuck (Fifth grade)
They'd probably find a new food element
on the island. CG 4Py

c. Sherry (Sixth grade)
The country that used to buy Argentina's meat
wouldn't have any. CG 4Py
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4Pz - Long-range consequence of focus event.

a. Harry (Fourth grade)
(After they got out all the oil) just a little would be
left. CG 4Pz__

b. John (Fifth grade)
(After people had left their farms to hunt for gold

on the island and were unsuccessful) they would
find out that their crops didn't grow. CG 4Pz

c. Fred (Sixth grade)
(After Argentina has shifted to another industry)
they'll have a little extra money to hire workers .

CG 4Pz_

4Po - Not related to the focus event.

a. Pamela (Fourth grade)
(If they used animals for transportation in the desert)

they wouldn't have to pump tires or anything but
the animals might get stubborn and just sit down.

CG 4Po__

b. Larry (Fifth grade)
(When two groups of people get together) they will
ask each other for advice. CG 4Po

c. Nora (Sixth grade)
(When a country is in a depression) no-one is going
to pay higher prices for food. * CG 4Po

_-——-———-_4-—-———————

F - Fact. 1F, 2F, 3F. A thought unit coded F supplied factual support for
a prediction and answers the question, "What are the factual conditions
in the situation which support the prediction." It accompanies the thought

level codes 1, 2, and 3.

a. Harold Argentina depends upon the export of beef.
CGI1F

b. Yvonne (They would have to have a dam). They
put irrigation water in canals. CGI1F

*  For graphic presentations of these distinctions, see Appendix G, Figures
Beta, Gamma, and Delta.
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| - Inferential Support. Thought units coded | give an inference or generali-
zation as support of a prediction. They accompany the thought level codes

of 5and 6.

a. Claire . . .because most people can find out how to make
a living raising crops. CG 6|

b. Peter (We wouldn't know) because it wouldn't really

affect us. CG51
Lo - Logical conditional support. A thought unit coded Lo provides a
conditional parameter in support of a prediction. "If such- and- such
happens, then so- and- so will happen" is the most common form.
1 Lo and 2 Lo. These codes apply to connecting facts by logical
conditional relationship to other facts or predictions.

a. Jack If we don't have very many friends/ (we're CG 1 Lo
not going to be a very popular country).

b. Carrie If Argentina exports mainly beef and if the
main industry in Venezuela is oil/ (they can  CG 2 Lo
trade with each other).
4 Loand 6 Lo. These codes apply to making logical-conditional

connections between inferences.

a. Jim If yousell the food for high prices,/ (then CG 4 lo
nobody's going to buy it).

b. Bruce If the government collapses,/ (you'll CG 4 Lo
probably have a civil war).

Irrelevancies. In all four of the tapes, statements which were outside the focus

of the discussion were coded irrelevant. They were designated by Ir.

a. Jean (During a discussion of what is found in stores)
My mother always shops at Jones' market./ CG Ir
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b. (During a discussion of what the class knew about California,
a child remarked that it has many state parks).

T  And you all know how full they get in the summertime,

TG Ir

Concreteness/Abstractness. It is possible to predict both concrefe and abstract

events. Values were therefore assigned to predictions according fo the level of
abstraction of the topic. The concreteness/abstractness rating is specific to the
question asked and hence, in this study, to the grade level. However, within class
levels the designations were consistent in general meaning. Every 4P or 4P, given
by a child was coded for concreteness/abstractness. ( See Appendix  for the break-
down of topics by concreteness/abstractness).

Every 4P or 4Py given by a child was coded for concreteness/abstractness.
4P's or 4Po's produced by teachers were given T values only when the teacher shifted
the level of abstractness. Since all high level generalizations are fairly abstract,
all 6P's, no matter who produced them, were automatically assigned a T2.

Ty - Fairly concrete, low level of abstraction, low value.

a. Glen .. .many of the families wouldn't CG4P_T,

have meat.
Ty - Fairly abstract, higher level of abstraction, higher value.

b. Harry .. .so there wouldn't be any tax money
for the government to pay the teachers. CG 4P_T,

Sample Pages of Coding.

To illustrate some of the complexities of coding and the coding sequences,
sample pages follow, one for each discussion. Note that these samples were chosen

to illustrate a variety of codes rather than excellence of teaching strategies or out-

standing discussion sequences. All samples were taken from the same sixth grade class.
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Cognitive Task 1: Concept Formation (Tape 1)

Child No. Code

T A, would it be all right if | put the letter A for all
‘the things that go together with A? All right, let's begin/ TG DM
You want to start with the things that have to do with police ? TG 21R
All right./Anne, why don't you start with that side and put
a big A there on things that you think have to do with police/ TG CM
Does anyone else see any other items here which would come
under another group. Another group. Carol, do you see TS II
another group ?

Carol  Well, the architecture could be with the cities and the CG 21
houses./ They're all architecture. 53 CG 31

T |see. Would you like to put a B in front of all the things
that you think go together? Al right. As you wish, if you
think it goes together, then while you are doing that we will
read Anne's list./ Anne, you feel that all the things that go TG 21/TSA
together would be, under A, would be different uniforms for
policemen, police departments, not as many policemen, any
others that you might have missed? Jimmy? Sam.

Sam Lack of firearms could go with it./ 05 CG 21

T You think that goes with policemen./ Is there anything else TG 21R
that you could, that you see, boys and girls , that might go
under é, policemen, things having to do with policemen, John. TS 21X

John  Wouldn't they be coming under, wouldn't they take their
orders from government? They would be working under the

government. 04 CG 32
T  All right./ You feel government is part of this group? O.K,, TGA

can you show me where it is. John, TG 21R
John  Right there (pointing to board). 04

T  You feel government is part of this group. Butch.

Butch  Wouldn't hospital come under uniforms? They wear

uniforms, huh? 10 CG 21

Several Huh?
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Child No.  Code

John  Well, it could have been that probably the well 04

was too far away/ - so that they had to take a bucket CG 5X
somewhere and they went to the well to get water each day/ CG 5X
and they had other purposes for its use -- a better use
for it at home/ and so they probably had more water at CG 5X
school and a bigger - something to hold it in. For the
children to wash their hands./ CG 5X

Anne  About the same because they had water at the 52
dinner table there and then they had when they were CG 4X
eating dinner, they had water . . . /

Holly ~ Well, I thought maybe because they don't go 51
home after they work in the corn fields, they go right to CG 3X
school. They don't have time to go home/

Howard Well, that man was sawing something - 15 CG 1
a coffin - that box./

T Coffin ar the end? What do you think happened? TS 4X

Howard Somebody is going to die. 15 CG 4X
(Several: Yeah, that little boy).

T  Well, we have had many interesting points brought out and quite a
picture that you boys and girls have painted so far about these people
and this family and these people in this village./ Can you TG DM
think of anything else that all of these things that you boys and
girls have been mentioning about these facts mean? Do you
think there's another idea here or other ideas - apart from the TS I
ones you have already mentioned? Terry?

Terry Well, a long time ago, some people say that 09
Africa was hooked on to South America/ well, there is a possi- CG 1
bility that their people knew it was hooked there moved over
there and/ they just followed customs all the way through. CG 4
And these are their customs today. CG 6X
T ©Oh, Isee. Does anyone have any thoughts on this = what TS 6X

Terry just mentioned? Jarne, do you?




Cognitive Task 2: Inferring and Generalizing (Tape 3)

Child No. Code

Dan  The country might not have enough money, to 03 CG5
build a lot of schools -~ more schools than another country.
T Okay. That's a very good reason. Howard? TGA
Howard Well, ah, in Brazil why they wear their 15
uniforms in the rural areas is because they - CG3
these kids they don't have, you know, proper clothing CG 1
or anything like this./ They just wear these little rags/ CG 1X
and so they give them these uniforms to wear to school.
T  And this is in the city? TS Spl
Howard No, this is in the rural areas. 15 CG 1 Sp
T Oh, in the rural areas, | see. TG 1R
? They have them in both. ? CG 2X
T Holly, you had your hand up. Can you think of

Holly Well, maybe the ah, people didn't have enough 51

Anne They might need them to help their fathers in the 52

some differences? | mean some reasons for these differences? TSI /TGDM
Quality of education, the number of people going to school.

money to buy the different things so they can't send theirchildren CG 5X
to school ./ They have to buy clothing and the children work. CG 1X

So both you and Dan feel that money is one of the main reasons
for the differences in the amount of schooling people get in
different countries./ Can you think of other reasons ? TG 4X/TS Il

fields and other things more than to to to school and read and

write./ They might not even need to write unless they were CG 6
born in the city and have to work in factories./ If they were CG 6X
in the country they could just work in the fields and they

really don't need to. CG 6X

All right, I'm going to hold up right here for just a moment.
And |I'm going to have a few more of you, in fact
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Child No.

T Okay. And when people move to other places what would
some of the other things that would be likely to happen?

Harry Well, they could - farmers may be could go 16
back to cattle business/ if they're at some other place.

T Go back to cattle business - | didn't quite understand.

Why would they raise cattle, do you think? If they couldn't
sell any more beef?

Harry Well, if they moved to a different country 16
or something/ and they raised beef, well, they know
how to do it and-

T Isee. Oh, |see, they'd move to a completely different
country that would be able to export it/. |see. Dick, let's
talk a little bit more about jobs. Do you have any comments
here about jobs?

Dick Well, like Harry said, if they moved out,/well 09
there would be less people to support./The government would
have to support./And if enough people moved out/ like 20%
would be from other crops/and they could start building up
again.

T 1see. Are there any other side effects that you think might
happen,/ when jobs become very scarce?/ What are some of
the other side effects that are likely to happen? Lou?

Lou (nho answer) 08

T  Suppose people couldn't get jobs any more./ Jobs became
very scarce./ Whai are some of the other things that are
likely to happen in Argentina? To most of the people? Dorreen?

Doreen Well, they would all get real poor they 62

T

wouldn't have good homes./ And a few kids - children
if they had education/ wouldn't get an education.
And they wouldn't know how-

Okay. Loss of homes, decrease of education and Doreen
carried that idea further . . .

Code

TS III' X

CG 4XPzT
CG 4X Lo

TG 4R Pz
TS 4X Pz
TG 1X Lo

CG 1X Cp
CG 1X Cp
CG 1F

TG4R+CP2Ty
TG DM

TS III

CG 4XlLo
CG 4XPzT,
CG 4Xlo
CG 3XF
CG 4XPzTy

TS III
TG 4R+Lo
TS 4X PyT;

TG 1XCp
TG 3XCp
TS 4XP5y

CG 4XPyyTl
CG 4XPyyTl
CG 1X Lo

CG 4XPyTy

TG DM




CHAPTER IX

CLASSROOM INTERACTION:
ANALYSIS OF STUDENT RESPONSES

In considering the data presented in this chapter, several points need to be
recalled.

First, because it was necessary to tape the three cognitive tasks at different
points in the year, each task reflected a different degree of experience with cognitive
skills. For example, at the beginning of the year when Cognitive Task 1 was recorded
neither students nor teachers had become skillful at the type of discussion and the
cognitive operations required. In contrast, the discussion which involved application
of principles was recorded at the very end of the year and presumably reflected the
experience of the entire year. The taping schedule also made it impossible to secure
comparative growth data on skills involved in the same cognitive task.

Second, while the nature of cognitive tasks were similar from grade to grade,
the content of each discussion differed greatly from grade to grade and to a lesser
extent across classes. Because confent obviously influences the nature of thought
processes used and because it was impossible to analyze the content of the processes,
such as the quality of generalizations, predictions, and the class categories, our
generalizations about the nature of these processes are inevitably somewhat tenuous.

Third, in order to make the coding scheme reflect complexities of thought
in the classroom and the intricacies of teaching strategies appropriate to stimulating
thought, it was necessary to develop a very complex coding scheme. For example,

it was necessary to develop a way to describe both the static characteristics of




individual teaching and learning acts and strategies which represent the flow of the
process. |t was impossible to treat feacher behavior in terms that described teacher
behavior only, i.e., simply noting whether he asked a question or made a statement.
It was also necessary to determine the pedagegical functions of teacher acts, e.g.,
whether he was seeking information, generalizations, or explanations. These func-
tions could be determined only when considered in the context of the total discussion.

A multicimensional coding scheme had several advantages:

First, combining the analysis of the pedagogical functicns of teaching be-
havior with the assessment of the quality of student thinking made it possible to eval-
uate directly, rather than inferentially, the impact of teaching strategies on students'
thinking.

Second, multidimensional scoring made it possible to do more than merely
count the frequency of individual teaching acts and permitted detailed study of com-
binations and sequences of certain acts, and their cumulative impact.

The complexity of the coding scheme, however, introduced certain problems

which were not resolved. A major problem was that professional judgments were re-
quired in scoring. Even professional judges found it difficult to maintain coder re-

liability. For this reason the usual method of jury coding was discarded, and regular
staff members did the coding. Each staff member coded some tapescripts individually
and also reviewed those coded by another staff member. Disagreements and conflicts

were resolved by discussion and consensus. While this method maintained the validity

and complexity of coding, it did preclude assessment of coder agreement .
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Whenever one deals with two sets of complex processes, the number of un-
controlled variables increases. In the teacher variable alone the differences extended
beyond the gross differences of whether or not the teachers had training. Such factors
as the capacity for logical thinking or skill in conducting open-ended discussions mar-
kedly influenced the teaching style and therefore also the student oufput. Since there
were only six teachers in each group studied, one teacher who was atypical in any of

the above respects could affect the results markedly,

Similar problems were encountered in the analysis of data. It was difficult
to predict the coding categories which would reveal significant differences in the

dynamics of teaching strategies and of the evolving cognitive processes. Some cate-

gories with frequencies large enough to be analyzed proved to be unimportant in terms
of the dynamics of learning. Others, with insufficient frequencies, seemed to influence
student thought significantly. Differences between inferences and generalizations
offered from recall and those produced from data at hand were extremely important,
but it was next to impossible to distinguish them without being familiar with all class
work prior to the discussion.

Ideally, these data should have been analyzed twice: first to determine the
utility of the basic categories of coding and analysis and to discover the potent combi-
nations of these categories, and second to employ the new categories derived from the

first analysis. The time and money available for this study did not permit double anal-

ysis.
One serious flaw was revealed after the data analyses were completed. Two
dimensions are relevant in assessing cognitive performance. One is the hierarchical

position of the process involved. This hierarchy has to do with the capacity to differ-

| entiate, to abstract, to infer, and to see relationships. The second dimension is the
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level of the content to which these processes are applied and the abstractness and i
complexity of their product. The same inferential process can be applied to "TV

dinners” and to "supplies" and can result ina generalization about "what the miners

eat" or "standard of living." Thus, sophistication of thought can be exhibited first ‘
‘n the materials used, second in the processes performed, and third, in products of
these nrocesses.

Content analysis of the products of the use of the cognitive processes exam-
ined in this study would have been a monumental task. It was not performed because
of the difficulty of creating a dependable hierarchy of these products across varied
discussion content. Consequently, inferences, predictions, and conceptual categor-
ies of limited and sophisticated penetration and abstraction were only crudely distin-
guished in the coding system. Therefore , the data only partially reflected maturity
of thought.

Finally, it must be noted that for all intents and purposes, the E1 and E2

groups were similar because, as explained in Chapter V, only 44 students out of 200
‘0 E] were in their second year of exposure to the curriculum. The teachers in both
} groups were selected in the same manner and had the same amount of fraining.
} For these reasons the data presented in this chapter should be regarded as
i tentative descriptions rather than as definitive results despite the fact that a control
group design was used. The data also did not reflect significant aspects of the dynam-
ics of either the nature of thought processes or the teaching strategies employed.
Statistical tests were not performed because, for reasbns discussed previously,
generalization to other teachers, groups, tasks or discussions, is not justified.

The basic data on the analysis of the tapescripfs prepared for each of the
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discussions are presented in Table 17. Four groups were identitied: experimental
groups E1, E2, and E3, and the control group C. The data included the means and
ranges of thought units, the extent of participation and the number of statements in
each of three categories: what the child gave and what the teacher gave, and what
the teacher sought. So little "child seeking”" occurred that it did not justify further
discussion. These data are also represented in graphic form in Figures 3 through 7.
Because the discussion content varied from tape to tape, each is discussed individually
and cross tape comparisons are limited. The patterns have been combined because

they were similar for each grade.

Thougt : Units - The Amount of Talk

Generally, the number of thought units produced by students and teachers
was greater in Tapes 3 and 4 than in Tapes 1 and 2, particularly for the experimental
groups. In all tapes the control group produced the fewest thought units of the groups
and tended to have the least range from class to class. It should be noted that the
number of thought units was not a direct measure of the amount of actual talk. It was
dependent in part upon the rapidity and style of expression employed by students and
teachers. Actually, the use of thought units as a measure of the amount of talk favored
classes that tended to talk in single words or brief phrases; that was generally more
true of the control group and was a distinct characteristic of one E3 class. In classes
in which students tended to talk in sentences and run-on paragraphs, thought units
characteristically were longer and hence there were fewer per unit of time. Further-
more, no strict time limit was imposed on the discussions. While they generally lasted

a fifty-minute class period, some teachers stopped short of that time and others con-

tinued beyond.
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Inspection of the content of the tapes supported the impression gained from
the graphs and suggested that the discussion content of the control group (C) was rela-
tively more meager than that of the three experimental groups. In the control group
the thought units were shorter and less related to each other, there was less confinuity,
less building on previous ideas, and the content was less cophisticated.

Participation

Participation is an index of student involvement and of the extent of intellec-
tual interchange between the teacher and the students and among the students. Gener-
ally speaking, the greater the number of students who are involved in a discussion, the
more general the effects of the training.

An index of the percentage of participation was obtained by dividing the
number of students who responded by the total number present for the discussion. These
data are presented in Figure 4. The percentage of participation seemed relatively high
throughout, ranging from 42% to 100%. In Tapes1 and 2 the extent of participation
was approximately the same for the experimentai groups (E1, E2, E3) and the control
group (C) although in Tape 2 E1 was lowest. Tapes 3 and 4 did show a consistent trend.
In both tapes the mean participation for the control group was lower than those of the
experimental groups. However, the percentage of participation in E3 was higher than
in E1 or E2. This may be partly accounted for by the fact that E3 included one extreme-
ly able and verbal class under a rapidly talking teacher. The E3 teachers also used the
curriculum guides that suggested the desirability of open-ended auestions and the in-
volvement of all students. It is also possible that, in the earlier discussions, trained

teachers tended to constrain participation by overconscientious expectations regarding

levels of performance.
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In the control group participation decreased steadily from Tape 1 to Tape 4.

The amount of variability in classes within the same group was approximately the

same on all tapes.

It is interesting to note that while the number of thought units increased
toward the fourth tape, the percentages of participation did not increase proportionate-
ly. This might mean that a nucleus of participants became more voluble, as evidenced
also by the appearance of chains of reasoning in later tapes (see p. 175).

Teacher Gives, Teacher Seeks, Child Gives

Teacher seeking (TS) included mainly the pedagogical functions addressed
to generating thought. Generally these functions consisted of questions asked by the
teacher. In rare instances, the teachers did seek responses pertaining to management
of the class or of the discussion.

In contrast, the category of teacher giving (TG) included a variety of peda-
gogical and managerial functions: supplying information; reiterating student responses
for the entire class to hear; controlling thought; agreement and disagreement; direct-
ing the precess of discussion; and establishing discipline.

Students participated little in managerial functions. Their giving was there-

fore devoted primarily to responding to teacher questions and to supplying substantive
thought .

Tabie 17 showed that the largest proportion of the total classroom interaction
was absorbed by student responses. In all groups, student responses exceeded remarks
made by teachers except for groups E1, E2 and C on Tape 1, and E3 on Tape 3.
Teachers in all groups also tended to give with greater frequency than they sought

and in Tapes 3 and 4 the untrained teachers tended to seek proportionately less than
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did the trained teachers.,

As Figures 5, 6, and 7 show, no patterns were evident. All groups {ooked
approximately the same on these variables. On Tapes 3 and 4 student respbnses in
groups E1 and E2 increased slightly and teacher giving decreased slightly.

Levels of Cognitive Operations

Only the data on Tapes 2, 3, and 4 were used in fcbulatipg the results on
thought levels. The seven thought level codes were combined intq }hree levels, as
follows: (a) the concrete level (codes 1 = 3), which contained b‘o.th the giving of
concrete information, and the use of this information for explaining